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TECHNICAL FIELD 

This invention relates to transaction record systems. Specifically this invention relates to 
a transaction record system for an automated banking machine which provides image records as 
well as data records related to transactions and other activities. The invention further relates to a 
system which captures images and enables images and data to be stored, remotely accessed and 
selectively processed and analyzed. 

BACKGROUND ART 

Automated banking machines are known in the prior art. A common type of automated 
banking machine used by consumers is an automated teller machine ("ATM"). ATMs enable 
customers to carry out banking transactions such as dispensing cash, making deposits, making 
transfers of funds, depositing checks and other instruments, payment of bills and account balance 
inquiries. Other types of automated banking machines are used for purposes of dispensing 
tickets, scrip, travelers checks, airline tickets, gaming materials and other items of value. Other 
types of automated banking machines are used by service providers such as cashiers or bank 
tellers for purposes of dispensing or receiving currency, counting currency and determining the 
genuineness of currency. For purposes of this disclosure an automated banking machine will be 
considered as being any machine which accomplishes the handling or transfer of items having or 
representative of value. 

In the past some automated banking machines have included a camera system. Cameras 
have been installed adjacent to the machine for purposes of viewing persons conducting 
transactions. Such cameras have been connected to video tape recorders and record an image of 
the customer conducting the transaction. Such systems have limitations because the tapes used to 
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record the images must be periodically changed. A failure to change the tape could result in 
images no longer being recorded. Changing the tape too soon results in a waste of available 
image storage space. Tapes that are reused wear out after a few cycles. 

A further drawback associated with tape recording systems used in connection with 
5 automated banking machines is that the tapes should be maintained for a substantial period. For 
example if a customer claims that they did not conduct a transaction, this will likely not be 
known until several weeks or months after the transaction was conducted. To determine if the 
customer's assertions are true the tape must be located. This involves cataloguing and storing 
tapes, often for extended periods of time. This is inconvenient and costly. 

10 A further drawback associated with conventional image recording systems associated 

with automated banking machines is that the camera may be blocked. Such blocking may be 
deliberate or inadvertent. For example a criminal wishing to avoid identification may cover the 
lens area of the camera so that no usable video is obtained. Alternatively, lighting conditions 
such as sun glare and shadows may render a camera unable to provide a suitable video image. 

15 A further limitation of existing ATM camera systems is that they often record only a 

single image during the transaction. If that image happens to coincide with a time when the 
customer is not facing in a direction which enables the camera can take a suitable picture, the 
image is of no value. Alternatively, if a camera is operated to record throughout every 
transaction the available tape supply will be used up more quickly. In such situations the tape 

20 supply is often consumed by recording images of persons withdrawing very small amounts from 
the ATM. 
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A further issue that sometimes arises with regard to automated banking machines is 
shortages of materials or cash. Sometimes for example, the amount of cash remaining within a 
machine is less than available records suggest should be held therein. Similar issues may arise 
with other items that are dispensed from or deposited in automated banking machines. Such 
5 issues call into question whether there has been a machine malfunction, conversion by a person 
authorized to service the machine or theft by a third party. As servicers such as bank employees 
accessing automated banking machines are often unsupervised, it is sometimes impossible to 
determine the cause of the shortage. 

Circumstances sometimes arise in the course of transactions at automated banking 

10 machines where it would be desirable to inform particular individuals of the existence of the 

circumstances. Such circumstances may include for. example that the recording media being used 
to record images needs to be changed. Other conditions may include that someone has gained 
access to the machine or an area surrounding the machine. It would be desirable to include an 
image with or as part of some messages. Such information would enable persons who need to 

15 know about such conditions to take immediate action. 

Certain types of automated banking machines also accept documents representative of 
value such as checks and travelers checks. Often issues arise concerning the authenticity of such 
items. Determining the authenticity of such items may be a time consuming process due to the 
need to physically retrieve such items and to compare indicia thereon to a genuine item. An 

20 example would be signature comparisons for determining whether a particular signature is 
appropriate. Such activities can be costly and time consuming. 
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There further exists a need for systems that operate so that when a triggering event 
occurs, the capture of images and other actions occur in a predetermined sequence. For example 
the occurrence of an image condition such that motion is sensed by a camera or that the camera is 
blocked, may cause additional images to be captured from the same or other cameras. In such 
circumstances images taken prior to the triggering event may be stored in correlated relation with 
the images corresponding to the event for a later analysis. In some circumstances it may be 
desirable to have images captured at different rates based on the nature of the triggering events, 
including at rates which comprise generally continuous image video capture. There further exists 
a need for systems in which a triggering event may consist of a change within a particular 
detection area, which is a subset of an entire image being viewed by a camera. This enables 
actions to be taken in response to changes in the detection area while other changes within the 
field of view may be ignored. There further exists a need to program an image capture system 
with such sequences in a simplified manner. 

There further exists a need for systems in which captured images can be stored and 
analyzed. This may include for example analysis by the type of triggering event which caused 
the image to be captured. Other parameters for searching images would also be desirable to use, 
such as the content of the image, the type of transaction with which it is associated or the time 
frame within which the image was captured. The ability to search such images by one or more of 
these parameters would greatly reduce the time necessary to locate desired images. In addition 
there exists a need for the selective deletion of images when available storage space approaches 
depletion. Such selective deletion may include eliminating image data associated with certain 
types of image events while selectively retaining other information. 



There further exists a need for a system which can provide increased assurance of the 
authenticity and unaltered condition of an image. In some circumstances there may be concern 
that a captured image has been altered so that it is different from its original form. The ability to 
document that images are unaltered despite transfer from an image capture system to another 
system increases the evidentiary value of the captured image. 

There further exists a need for an image capture system that can be used in connection 
with automated transaction machines as well as in other transaction or service environments. 
Such a system may record activities and transactions occurring within facilities at particular 
times to enable documentation of events that occur. 

Thus there exists a need for a transaction record system which includes image capture 
capabilities that overcome the limitations associated with existing systems. 

DISCLOSURE OF INVENTION 

It is an object of the present invention to provide a transaction record system for an 
automated banking machine. 

It is a further object of the present invention to provide a system for recording image data 
related to transactions conducted at an automated banking machine. 

It is a further object of the present invention to provide a system for recording image and 
transaction data related to transactions conducted at an automated banking machine. 

It is a further object of the present invention to provide a system for enabling access to 
image and transaction data related to transactions conducted at an automated banking machine 
remotely through a network. 
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It is a further object of the present invention to provide a system for accessing image and 
transaction data in response to events that occur at an automated banking machine. 

It is a further object of the present invention to provide a system for obtaining image data 
and for taking actions in an appropriate programmed sequence in response to events at an 
5 automated banking machine. 

It is a further object of the present invention to provide a system for obtaining image data 
and for taking actions in a sequence which can be programmed more readily. 

It is a further object of the present invention to provide a system which achieves greater 
assurance of capturing useful image and transaction data related to transactions conducted at an 
1 0 automated banking machine. 

It is a further object of the present invention to provide a system that provides selective 
remote notification of events and conditions occurring at an automated banking machine. 

It is a further object of the present invention to provide a system that simplifies the 
recording, storage and analysis of transaction and image data generated at an automated banking 
15 machine. 

It is a further object of the present invention to provide a system for imaging documents 
at an automated banking machine. 

It is a further object of the present invention to provide a system that enables analysis of 
documents presented at an automated banking machine. 
20 It is a further object of the present invention to provide a system for obtaining and storing 

image data related to servicing activities conducted at an automated banking machine. 
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It is a further object of the present invention to provide methods of recording, storing and 
analyzing image and transaction data produced in the operation of an automated banking 
machine. 

It is a further object of the present invention to provide an image capture system that 
5 captures images in response to triggering events and which captures images in accordance with a 
programmed sequence of actions. 

It is a further object of the present invention to provide an image capture system in which 
the triggering event is the occurrence of an image condition within a field of view of a camera. 

It is a further object of the present invention to provide an image capture system in which 
1 0 images are captured in response to a triggering event which includes changes within a selected 
detection area within a field of view of a camera. 

It is a further object of the present invention to provide an image capture system which 
captures images in response to a triggering event which includes the presence of a particular 
characteristic, object, facial feature or color within an image. 
15 It is a further object of the present invention to provide an image capture system that can 

provide remote notification of a triggering event and to include with the notification an image 
associated with the event. 

It is a further object of the present invention to provide an image capture system which 
provides for selective deletion of images by the type of event with which the image is associated. 
20 It is a further object of the present invention to provide an image capture system in which 

images may be sorted and searched by parameters or combinations of parameters. 
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It is a further object of the present invention to provide an image capture system which 
provides for transferring images in a manner which provides enhanced assurance that the 
transferred images have not been altered. 

Further objects of the present invention will be made apparent in the following Best 
5 Modes For Carrying Out Invention and the appended claims. 

The foregoing objects are accomplished in one exemplary form of the present invention 
by a system which includes an automated banking machine. The automated banking machine 
carries out transactions by performing several transaction functions. At least one camera is 
positioned adjacent to the automated banking machine. The camera operates to produce camera 
10 signals which represent images within a field of view of the camera. 

The system further preferably includes a computer in operative connection with a data 
store. The computer includes a server operating in connection with the computer. In some 
embodiments of the system the server may be resident and a part of the computer within the 
automated banking machine. In other embodiments the server may reside in a location adjacent 
15 to or disposed from the automated banking machine. The computer is in operative connection 
with the machine and the camera. The computer operates in accordance with programmed 
instructions to include image data corresponding to the camera signals in the data store. The 
image data is stored in response to the machine carrying out transaction functions. 

The server is in connection with an electronic communications network. In some 
20 embodiments this may be a direct connection, local area network or an intranet. In other 

embodiments the network may be a telecommunications network, wide area network or the 
Internet. Alternatively the network could include a wireless network such as an RF network or 



satellite network. A user terminal disposed from the automated banking machine is connected to 
the network. The user terminal may be connected directly to the network or may be connected 
through one or more intervening networks and servers. The user terminal includes a computer 
with a browser operating therein as well as an output device such as a screen or printer. The user 
5 terminal through the browser accesses the image data through the server. The user terminal 
operates to output the image data through its output device. The user terminal also is used to 
access transaction data related to transactions corresponding to image data stored in the data store 
associated with the server. The user terminal may be operated to more rapidly analyze and sort 
image and transaction data, as well as to conduct a more detailed analysis of image or transaction 
10 data. 

Embodiments of the system also operate in accordance with sequences of instructions. 
The sequence instructions provide for a sequence of actions to be taken in response to certain 
conditions. For example if in the course of capturing image data, a camera adjacent to the ATM 
is unable to produce usable video, such as because it is covered or due to glare, the instructions in 

15 the sequence may cause the system to begin capturing image data from another nearby camera. 

Other sequence instructions may avoid recording the image data for selected transactions. Other 
sequence instructions may cause the recording of images associated with service activities. This 
may be done with cameras located in service areas such as behind an automated teller machine or 
within the automated teller machine itself. Selective motion detection and other hard and soft 

20 triggers may be used to initiate recording of images and/or other actions which are part of a 
sequence. 
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Alternative embodiments of the invention also provide messages through the network 
indicative of conditions or events occurring at the automated banking machine. Further 
embodiments of the system operate to manage available memory. This may include projecting 
when available memory will likely be depleted and sending a message which indicates such 
condition. Other embodiments may reconfigure available memory or may automatically delete 
selectively certain image data or off-load data in memory through the network to a remote 
storage location. Further alternative embodiments of the invention provide for imaging of 
documents deposited in the machine. Image and transaction data associated with the deposit of 
documents may be recovered. Analysis of document image data such as signature analysis may 
be conducted through the network remotely from document verification terminals which include 
data usable to verify the genuineness of deposited documents. 

Alternative exemplary embodiments of the invention are used independent of an 
automated transaction machine to capture image data selectively in response to triggering events. 
Such triggering events operate to cause the system to execute sequences which may include the 
capture of additional images or to take other actions including the remote notification of persons 
electronically of the occurrence of triggering events. Such notifications may include or have 
attached thereto at least one image file corresponding to an image associated with the event for 
which notification is being given. 

In certain exemplary embodiments the triggering events include certain image conditions. 
Image conditions may correspond to the blocking of a camera in a way that prevents the delivery 
of usable video. Alternatively image conditions may correspond to the detection of motion, 
colors, objects, facial features, clothing, body positions, or other characteristics or items within a 
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field of view of a camera. Exemplary embodiments of the invention enable a user to select one 
or more subsets of the field of view as a detection area and to sense for motion or other image 
conditions only within the detection area while ignoring image conditions outside the detection 
area. This facilitates the detection of desired events and avoids the use of available image 
5 storage in response to capturing images which are not of interest. 

Exemplary embodiments of the invention also store image data and other data associated 
therewith so as to provide enhanced searchability of images. Embodiments of the invention 
enable searching through images selectively by one or more parameters. Such parameters may 
include the type of triggering event causing the image to be captured. Other exemplary 

10 parameters may include transaction types with which an image is associated, or time periods 
during which images are captured. Other parameters for the searching of images may include 
searching by color, object type, facial features or other characteristics. Such capabilities enable 
images to be identified, recalled and analyzed selectively, more quickly or in greater detail than is 
possible with existing systems. 

15 Exemplary embodiments of the present invention also enable the transfer of images that 

have been captured in a manner that provides greater assurance that the images have not been 
subject to alteration. Such capability assures that the image has greater evidentiary value in the 
event that it is used to establish liability related to the occurrence of transactions or events. 

BRIEF DESCRIPTION OF DRAWINGS 

20 Figure 1 is a schematic view of an exemplary embodiment of a transaction record system 

of the invention used in connection with an automated banking machine. 
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Figure 2 is a schematic view of a control system for devices within an automated banking 
machine which incorporates a first embodiment of a transaction record system of the invention. 

Figures 3 and 4 are schematic views of the relationship between the logical components 
which make up embodiments of the transaction record system of the invention. 

Figure 5 is a schematic view of the operation of the logical components of an 
embodiment of the invention operating to detect motion in the field of view of a camera used in 
connection with an embodiment of the invention. 

Figure 6 is a schematic view of the operation of logical components of an embodiment of 
the invention responding to a hard trigger type input. 

Figure 7 is a schematic view of the logical components of an embodiment of the 
invention responding to a soft trigger input. 

Figure 8 is a schematic view of the operation of the logical components of an 
embodiment of the invention responding to loss of usable video from a camera. 

Figure 9 is a schematic view of the logical components of an embodiment of the present 
invention operating in connection with a user identification system which identifies a user based 
on visible properties associated with the user. 

Figure 10 is a schematic view of an alternative embodiment of a transaction record 
system of the present invention in which an image server resides with other servers which 
operate the automated banking machine. 

Figure 1 1 is a schematic view of a further alternative embodiment of a transaction record 
system of the present invention in which the image acquisition devices are separate nodes on a 
network. 
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Figure 12 is a schematic view of a further alternative embodiment of the transaction 
record system of the present invention in which the image acquisition devices reside in a second 
network. 

Figure 13 is a schematic view of a further alternative embodiment of the present 
5 invention which includes an automated banking machine with a document imaging device. 

Figures 14 and 15 are a schematic view of logic flow associated with memory allocation 
and control used by embodiments of the present invention to provide greater reliability in storing 
image and transaction data. 

Figure 16 is a screen presented in an exemplary embodiment of the invention at a user 
10 terminal describing functions performed by an exemplary system of the invention and categories 
of persons generally authorized to perform such functions. 

Figure 17 is a exemplary embodiment of a screen presented at a user terminal for 
purposes of viewing and analyzing image data. 

Figure 18 is a screen presented at a user terminal in an exemplary embodiment of the 
15 invention for purposes of explaining the functions of icons shown in Figure 17. 

Figure 19 is a view of an exemplary screen similar to Figure 17 but with a selected image 
enlarged for purposes of analysis. 

Figure 20 is a view of an exemplary programming screen used in an embodiment of the 
invention. 

20 Figure 21 is an exemplary embodiment of a daily program screen presented at a user 

terminal in an embodiment of the invention. 

Figure 22 is an exemplary embodiment of a setup screen displayed at a user terminal. 
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Figure 23 is an exemplary embodiment of a setup screen presented at a user terminal for 
purposes of setting image compression types and for programming sequences. 

Figure 24 is an exemplary embodiment of a screen presented at a user terminal for 
purposes of establishing user access capabilities. 

Figure 25 is an exemplary screen presented at a user terminal for purposes of establishing 
image and data capture parameters during the carrying out of transaction functions at an 
automated banking machine. 

Figure 26 is an exemplary embodiment of a screen presented at a user terminal for 
purposes of input and editing e-mail addresses used for sending messages related to conditions 
and events occurring at an automated banking machine. 

Figure 27 is an exemplary embodiment of a screen presented at a user terminal for 
purposes of setting up an e-mail group including e-mail addresses of persons to be notified in 
response to the occurrence of conditions and events at an automated banking machine. 

Figure 28 is a schematic view of an alternative embodiment of an image capture system 
of the present invention. 

Figure 29 is an exemplary screen presented at a user terminal for purposes of operating 
and controlling the capture and presentation of captured images in the system of Figure 28. 

Figure 30 is a detailed view of the tool bar and icons presented in the screen shown in 
Figure 29. 

Figures 31 and 32 are a chart showing the icons presented in the tool bar shown in Figure 
30 and the functions and operations in the programming of the exemplary system associated with 
each. 
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Figure 33 is an exemplary screen presented to a user in operation of the exemplary system 
shown in Figure 28 for purposes of configuring the selective deletion of image data. 

Figure 34 is an exemplary screen presented at a user terminal in the system of Figure 28 
for purposes of setting up an automatic delete function for selectively deleting types of captured 
5 images. 

Figure 35 is an exemplary screen presented at a user terminal for configuring and 
programming the exemplary system to apply enhanced security to captured images. 

Figure 36 is an exemplary screen presented at a user terminal for purposes of applying 
descriptive names to cameras, which descriptive names may be used in programming sequences. 
10 Figure 37 is an exemplary screen presented at a user terminal which enables a user to 

assign descriptive names to outputs which may be provided by the system as part of sequences. 

Figure 38 is an exemplary screen presented at a user terminal which enables a user to 
assign descriptive names to inputs which the image capture system may receive. 

Figure 39 is an exemplary embodiment of a screen presented at a user terminal for 
1 5 purposes of capturing images in response to triggering events which occur in the operation of an 
automated banking machine. 

Figure 40 is an exemplary screen presented at a user terminal for purposes of establishing 
e-mail addresses and groups of e-mail addresses which are to receive e-mail messages in 
response to the occurrence of certain triggering events in the system. 
20 Figure 41 is an exemplary embodiment of a screen presented at a user terminal for 

purposes of setting up a group of e-mail addresses for persons who are to be notified of certain 
events occurring at the system. 
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Figure 42 is an exemplary embodiment of a screen presented at the user terminal for 
purposes of programming the system with sequences. 

Figure 43 is an exemplary screen presented at a user terminal which graphically displays 
sequences applicable to particular times and dates that have been programmed into the system. 

Figure 44 is an exemplary screen presented at a user terminal showing the times each day 
certain routine program sequences are carried out. 

Figure 45 is an exemplary embodiment of a screen presented at a user terminal 
representative of the steps taken by a user in programming a sequence. 

Figure 46 is an exemplary embodiment of a screen presented at the user terminal for 
purposes of establishing a programmed sequence in response to inputs received by the system. 

Figure 47 is an exemplary screen presented at a user terminal for purposes of displaying 
the times during which the sequence applicable to a particular input will cause a system to 
operate. 

Figure 48 is an exemplary screen presented at a user terminal associated with 
programming a sequence in response to receipt of a particular input by the system. 

Figure 49 is an exemplary screen presented at a user terminal for purposes of configuring 
a sequence for capturing images in response to detection of motion. 

Figure 50 is an exemplary screen presented at a user terminal for purposes of establishing 
a detection area as a subset of a field of view of a camera for purposes of selectively detecting 
motion within the detection area. 

Figure 51 is an exemplary screen presented at a user terminal for purposes of showing 
when a sequence applicable to detection of motion will be operative within the system. 
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Figure 52 is an exemplary screen presented at a user terminal for purposes of 
programming a sequence to be carried out in response to detection of a motion event. 

Figure 53 is an exemplary screen presented at a user terminal associated with 
programming a sequence for detecting lack of usable video from a camera in which a camera is 
selected. 

Figure 54 is a screen similar to that in Figure 53 showing how the screen after a camera is 
selected in response to presentation the screen shown in Figure 53. 

Figure 55 is an exemplary screen presented at a user terminal for enabling a user to select 
a degree of change in an image for purposes of detecting motion in an image. 

Figure 56 is an exemplary screen presented at a user terminal indicative of when a 
particular motion detection sequence will be executed by the system. 

Figure 57 is an exemplary screen presented at a user terminal for purposes of 
programming a sequence to be executed in response to a lack of usable video condition. 

Figure 58 is an exemplary screen presented at a user terminal for purposes of establishing 
a sequence for capturing images at an automated banking machine. 

Figure 59 is an exemplary screen for establishing a sequence for capturing images in 
connection with a particular type of transaction and enabling a user to selectively input times at 
which images will be captured as well as the rate of image capture. 

Figure 60 is an exemplary embodiment of a screen presented at the user terminal for 
purposes of programming a sequence and demonstrating the capability of a user to establish the 
image capture rates as well as the image quality associated with storage of captured images. 
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Figure 61 is an exemplary embodiment of a screen presented at a user terminal for 
purposes of a user selecting the recovery of images by various parameters. 

Figure 62 is an exemplary screen presented at a user terminal showing icons presented as 
a control panel and images recovered in response to a search. 
5 Figure 63 is a view of the screen similar to Figure 62 but including representations of 

images captured as continuous video in AVI form. 

Figure 64 is an exemplary embodiment of a screen presented at a user terminal in 
response to a search in which the search results show that a plurality of images have been 
captured in response to a triggering event. 
10 Figure 65 is a view of a screen similar to Figure 64 including representations that images 

have been captured as continuous video in response to certain triggering events. 

Figure 66 is an exemplary embodiment of a screen presented at the user terminal showing 
a plurality of images captured in response to a single triggering event. 

Figure 67 is an exemplary embodiment of a screen presented at a user terminal showing 
15 an image output in which images are not grouped by particular event type. 

Figure 68 is an exemplary screen similar to Figure 67 in which the presented indicia 
indicates that the image has been grouped with a particular event. 

Figure 69 is an exemplary embodiment of a screen presented at a user terminal in 
response to search results obtained in response to a quick viewer routine in which a user is 
20 enabled to navigate through images by selecting buttons on the control panel. 

Figure 70 is an exemplary embodiment of a screen presented at the user terminal of a 
quick viewer page showing a single image with the Selected image in enlarged format. 
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Figure 71 is an exemplary embodiment of a screen presented on a user terminal in which 
a user is enabled to view images. 

Figure 72 is an exemplary embodiment of a screen presented at a user terminal which 
displays images selected for purposes of preview for printing or transfer in an "image cart" which 
enables such images to be downloaded. 

Figures 73 and 74 are a chart indicating the features associated with the different search 
results shown in Figures 62 through 72 and the features and capabilities of the images associated 
therewith. 

Figure 75 includes a chart of indicia and information displayed with images which can be 
searched in the exemplary embodiment of the invention. 

Figure 76 is an exemplary embodiment of the control panel displayed on screens of a user 
terminal in connection with the presentation of search results. 

Figure 77 is an exemplary embodiment of an image counter presented in connection with 
the control panel shown in Figure 76. 

Figures 78 through 80 are charts showing the various functions performed by selection of 
icons in the exemplary control panel when particular image pages are being displayed. 

Figures 81 through 83 are schematic views showing the operation of the icons included in 
the exemplary control panel screen in navigating through images which are presented to a user at 
a user terminal. 

Figure 84 is a chart explaining variations in an icon used in connection with designating 
images for deposit into an image cart for purposes of downloading images as a group, and the 
functions associated with the icon. 
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Figure 85 is an exemplary embodiment of a screen presented at a user terminal for 
purposes of providing the user with greater image integrity assurance for downloaded images and 
a unique key or password for purposes of enabling the unlocking of such images. 

BEST MODES FOR CARRYING OUT INVENTION 

Referring now to the drawings and particularly to Figure 1 there is shown therein an 
exemplary embodiment of the present invention which operates as a transaction record system 
for an automated banking machine generally indicated 10. The system of this embodiment 
includes an automated banking machine 12 which in this example is an ATM. It should be 
understood that in other embodiments of the invention other types of automated banking 
machines may be used. ATM 12 includes a number of transaction function devices. These 
transaction function devices are associated with components of the machine such as a card reader 
14 and a keypad 16. The card reader and keypad serve as input devices through which users can 
input instructions and information. It should be understood that as referred to herein the keypad 
includes function keys or touch screen inputs which may be used in other embodiments to input 
data into the machine. 

ATM 12 further includes additional transaction function devices. Such transaction 
function devices may include a presenter schematically indicated 18 which operates to present 
cash or other documents of value to a customer. The presenter 18 in the embodiment shown is 
associated with a dispenser schematically indicated 20 (see Figure 2). The dispenser is operative 
to obtain sheets such as currency bills from within the machine and to deliver them to the 
presenter in the described embodiment. In alternative embodiments only a presenter or a 
dispenser may be used. The exemplary ATM 12 further includes a depository 22. The 
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depository 22 accepts deposits from customers. In the embodiment shown the depository is 
generally configured to accept cash and other instruments such as checks from a customer. It 
should be understood that in other embodiments other types of depositories which accept various 
types of items representative of value may be used. 
5 The transaction record system of the described embodiment further includes a first 

camera 24. Camera 24 is positioned within or behind the fascia of the ATM or otherwise 
adjacent the ATM so as to have a field of view which generally includes the face of the user 
operating the ATM. A further camera 26 is positioned adjacent to the ATM and includes a field 
of view which includes a profile or other view of the user operating the ATM. 

10 A further camera 28 in this exemplary system is shown positioned adjacent to the ATM 

with a field of view to observe a service area of the ATM. Camera 28 in the exemplary 
embodiment shown is directed to observe the back of the ATM and is usable for observing or 
detecting service activities. Camera 28 may be for example positioned within a vestibule or 
room which is accessed by service personnel for purposes of servicing the ATM. A further 

1 5 camera 30 shown schematically, is positioned adjacent the ATM and within the interior of the 
cabinet of the ATM. Camera 30 is shown having a field of view which is directed generally 
opposite to that of camera 28 and enables it to view areas which would normally include the face 
and hands of servicing personnel. Camera 30 preferably operates when a service door 32 is open 
and a servicer is accessing the interior of the machine. This enables capturing image data related 

20 to persons servicing or accessing the interior of the machine. 

In the embodiment shown each of the cameras 24, 26, 28, 30 provides camera signals 
which are analog signals representative of what is observed within the field of view of the 
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respective camera. It should be understood that the camera configuration shown in Figure 1 is 
exemplary and other configurations of cameras, or greater or lesser numbers of cameras, may be 
used in connection with embodiments of the invention. It should further be understood that 
embodiments of the invention may include digital cameras or other types of devices from which 
images may be reproduced. 

Figure 2 shows a schematic view of a first hardware configuration of a transaction record 
system of the invention. The automated banking machine 12 includes the transaction function 
devices 14, 16, 18, 20, 22 which communicate through and are operated responsive to signals 
passed through device interfaces 34. The device interfaces communicate with the transaction 
function devices on an interface bus 36. The messages which control operation of the various 
transaction function devices are communicated through the interface bus. A computer which is 
referred to as a terminal controller 38 operates the ATM by sending messages to the device 
interfaces to control the transaction function devices. 

In the embodiment shown in Figure 2 an image recorder device 40 is shown connected to 
the interface bus 36. Image recorder device 40 in the embodiment shown is a separate hardware 
component from the automated banking machine. Image recorder device 40 includes a computer 
which includes a server operating therein, and further includes a data store schematically 
indicated 42. The data store holds programmed instructions. The data store also holds data 
representative of image data, transaction data and other data as later described. It should be 
understood that although a data store within the image recorder device is described in the 
exemplary embodiment, reference to a data store herein encompasses either a single data store or 
a plurality of connected data stores from which data may be recovered. 
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Image recorder 40 receives the analog signals from the connected cameras 24, 26, 28 and 
30 as shown. It should be understood that embodiments of the invention may include devices 
which in addition to image data, acquire sound data, infrared signal data and other types of data 
which can be sensed by sensing devices, stored, recovered and analyzed by the system. Image 
recorder device 40 further includes inputs which are schematically represented as hard and soft 
triggers. Hard triggers, examples of which are hereinafter described, are signals from "hard 
devices" such as sensors. Such devices can generally sense actions or conditions directly such as 
that a service door on the ATM or to a service area has been opened. The image recorder device 
also receives soft triggers which may include signals representative of conditions or instructions 
which are being sent as signals to other devices. Such soft triggers may further include the 
signals on the interface bus 36 in the embodiment shown or timing signals or other signals usable 
to operate the image recorder responsive to programmed instructions, time parameters or other 
conditions or signals. 

Soft triggers may also include timing functions. In some embodiments the image 
recorder may monitor other types of transaction messages and may operate in response thereto. 
Such alternatives may include for example, systems where the image recorder device 40 is not 
connected to the bus with the transaction function devices, but instead monitors transaction 
messages being sent between an automated banking machine or other device and a remote 
computer, and extracts information concerning the operation of transaction function devices from 
such messages. Other configurations and operational capabilities of the image recorder device 
will be apparent to those skilled in the art from the description herein. 



23 



Image recorder 40 in the exemplary embodiment is in communication with an electronic 
communications network schematically indicated 44. Network 44 in the described embodiment 
may be a local area network such as an intranet or may be a wide area network such as the 
Internet. In the embodiment shown network 44 is a network that communicates messages in 
5 protocols such as TCP/IP. The network is used to further communicate HTTP messages 

including records such as HTML, XML and other markup language documents. Of course in 
other embodiments of the invention other communications methods may be used. 

The image recorder device 40 includes a computer operating at least one server. The 
server is connected to the network and has at least one uniform resource locator (URL) or other 

10 system address. This enables the server to be accessed by other terminals connected to the 
network as well as to selectively deliver messages to connected terminals. It should be 
understood that network 44 may be connected through intermediate servers to other networks. 
This enables the image recorder device 40 to communicate with other types of remote terminals 
including terminals connected to wireless interfaces such as pagers and cellular phones. If 

1 5 network 44 is an intranet, intermediate servers which operate as a firewall may be included in the 
system. Access to the Internet enables the communication of messages to terminals located 
anywhere in the world. Such communications capability may be valuable in embodiments of the 
invention for purposes of image and transaction data recovery and analysis, and for purposes of 
sending messages to individuals to be notified of conditions which exist at the automated 

20 banking machine. 

A plurality of terminals 46 are shown connected to the network 44. Terminals 46 may 
include a user terminal for purposes of programming parameters into the data store 42 of image 
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recorder device 40. Alternatively terminals 46 may include user terminals which may be used to 
analyze and recover image data and transaction data from the image recorder device. Alternative 
terminals 46 may include data stores for storing image and transaction data which is downloaded 
from the image recorder device for purposes of storage as later described herein. Alternative 
5 terminals 46 may include document verification terminals for verifying the authenticity of 

documents, identifying user data or for carrying out other functions described herein. Typically 
terminals 46 include computers including a browser component schematically indicated 48. The 
browser communicates with the server in the image recorder device to access the image data. 
Such a browser component may be commercial browsers such as Netscape Navigator ™, 
10 Microsoft Internet Explorer™ or other types of browsers. Terminals 46 also include other 
software and hardware components schematically indicated 50 suitable for processing image 
data, transaction data and other data that may be obtained by accessing the server in the image 
recorder device 40. 

An exemplary terminal indicated 52 is shown in greater detail in Figure 2. Exemplary 
15 terminal 52 may be a user terminal, document verification terminal, data storage terminal, data 

analysis terminal or other type of terminal for inputting instructions or analyzing data available in 
the system. Terminal 52 in the exemplary embodiment includes a computer schematically 
indicated 54 which includes an associated data store schematically indicated 56. As with other 
data stores described herein, data store 56 may be a single data store or a number of operatively 
20 connected data stores. Terminal 52 further includes in operative connection with the computer 

54, input devices 58 and 60 which include a keyboard and mouse respectively in the embodiment 
shown. Of course in other embodiments other types of input devices may be used. Terminal 52 
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further includes output devices. The output devices in the embodiment shown include a monitor 
with a display 62 and a printer device 64. Of course in other types of terminals other types of 
output devices may be used. The terminal 52 includes a computer with a browser component as 
previously described. The browser in the terminal communicates with the server in the image 
5 recorder device 40 through the network 44 for purposes of carrying out the functions later 

described in detail herein. Terminal 52 may also have a server operating therein as well as other 
software components. 

The operation of exemplary embodiments of the invention are further described with 
regard to the interaction of logical components of the system described in connection with 

10 Figures 3 through 9. It should be understood that the logical components are generally 

combinations of software and hardware used in carrying out the described functions. As shown 
in Figure 3 the input signals from the cameras, microphones or other input devices are input to 
the device switching controller component 66. The device switching controller component in 
embodiments of the invention may include several components. The switching controller 

15 delivers signals, which in the described exemplary embodiment are analog signals, selectively in 
response to a record acquisition control component 68, The record acquisition 68 component 
receives hard and soft trigger signals including signals which control or otherwise indicate the 
operation of the transaction function devices in the automated banking machine or other signals 
which are used as an indicator to initiate a sequence of actions. The record acquisition 

20 component executes the instructions which indicate which image signals are desirable to process 
and record in response to the trigger signals. The record acquisition component further includes 
or works in connection with stored instructions, which are operative to detect conditions such as 
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loss of usable video from a camera or other input device, and to begin acquisition of data from 
other devices in response thereto. 

The exemplary record acquisition component also operates in connection with stored 
programmed instructions to sense motion in the field of view of selected cameras or other input 
devices. As later described such instructions may include limiting the area of analysis to one or 
more selected detection areas within a field of view, and disregarding other areas. The record 
acquisition component may further process and pass off other data such as transaction data 
related to the operation of an automated banking machine for storage in correlated relation with 
image data. In some embodiments of the invention transaction and other numerical type data is 
selectively captured and stored in file records that are maintained separately from image data. 
Such transaction data may be correlated with image data at the time (which also indicates a date 
or other period of time) associated with the activity which is recorded for both image and 
transaction data. However in other embodiments of the invention other methods for such 
correlation may be used. 

In this exemplary embodiment the record acquisition component in accordance with 
programmed instructions further controls encryption techniques used in connection with image 
data, as well as data compression techniques which are used for storing images. The record 
acquisition component may further operate to store data and control other activities such as the 
sending of e-mail or other messages in response to the occurrence of certain conditions. 

The record acquisition component 68 in this embodiment operates to send one or more 
camera signals to a frame grabber component 70. The frame grabber component is operative to 
generate digital image data corresponding to the analog camera signals which are passed to the 
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frame grabber by the record acquisition component. Of course in embodiments where digital 
cameras are used the image data does not need to be digitized by a separate component. The 
image data from the frame grabber in this exemplary embodiment is passed to an 
encryption/authenticate component 72 which may be operated to include authenticating 
5 information within the image data. Such authentication data may include digital signatures, 

digital watermarks or other data which can be used to verify that an image has not been tampered 
with since it was acquired. In addition component 72 may operate to encrypt image data so as to 
minimize the risk of such data being accessed by unauthorized persons. In alternative forms of 
the invention such an encryption component may not be used. 

10 A data compression component 74 may operate to compress the image data to minimize 

the amount of storage required for holding it. Such data compression may be performed through 
a number of different standard or nonstandard schemes. The degree of data compression may be 
selectively controlled. In this exemplary embodiment of the invention, the degree of data 
compression is programmable and may be changed through real time inputs or may be 

1 5 programmably controlled to change the degree of data compression. For example instructions 
stored in connection with the record acquisition component 68 may dictate that in response to 
certain events which are detected through hard or soft triggers, high quality image acquisition is 
required. In such cases data compression may not be used or a lesser degree of data compression 
may be used, to increase the quality of the images. Of course in such circumstances the record 

20 acquisition component may also increase the frequency at which images are captured from 

various input devices. In some instances, the image capture frequency may be increased to the 
extent that clips of generally visually continuous images are captured and stored. 
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After the image data is compressed it is transferred to a RAM cache store component 76. 
The RAM cache store stores the image and transaction data (and other system data that the record 
acquisition component may dictate be stored for a period of time). It should be understood that 
embodiments of the invention may operate to analyze cache store data for purposes of detecting 
5 and analyzing image and transaction data and for taking action in response thereto in accordance 
with programmed instructions. In some embodiments of the invention the record acquisition 
control component 68 operates to place images in storage from all cameras on a regular or 
nonregular periodic basis. These records initially do not correspond to any triggering event. 
However, embodiments of the invention may operate in response to programmed instructions 

10 when a triggering event occurs to associate one or more images immediately proceeding the 
triggering event to be associated with the images captured in response to the triggering event. 
This enables embodiments of the system to capture and retain those images of conditions which 
existed prior to an event. Such images may often provide valuable information concerning 
activities that preceded and/or caused the event. 

15 In this exemplary embodiment, from the RAM cache store, image and transaction data is 

transferred in the system to a disk cache store 78. From the disk cache store 78, image and 
transaction data is subsequently transferred to an archive store component 80. The archive store 
component may in some embodiments be a permanent or temporary storage media such as a 
removable storage media as hereinafter described. Alternatively the archive store disk may be a 

20 CD-R/W type device or similar storage media which may provide temporary or permanent non- 
modifiable storage of image and/or transaction data. Alternatively various types of storage 
devices that may be offloaded or overwritten may be used. 
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The archive store component operates in connection with a file management component 
82. The file management component 82 operates in accordance with programmed instructions to 
perform various operations. The file management component works in connection with other 
components to provide access to stored image and transaction data. The file management 
5 component also enables control of available memory to facilitate storage of data and minimize 
the risk that transaction and image data will be lost. 

As represented in Figure 4 the file management component 82 may work in connection 
with interface 84 to provide access through an intranet schematically indicated 86. As previously 
mentioned, terminals connected to the intranet may be used to access the stored data. A server 
10 88 which operates as a firewall may be used to provide selective access to the intranet and to 
provide access to other networks. Such other connected networks may include a wide area 
network such as the Internet. 

Alternatively an interface 90 may be used to provide access directly to the Internet 
schematically indicated 92. Appropriate controls may be used to minimize the risk of 
1 5 unauthorized access such as passwords and/or public key encryption. Digital signatures, session 
keys and the like may also be used to limit access to authorized persons. 

An interface 94 may be provided to telephone communications networks. This may be 
accomplished through a dial up connection or a cellular connection. Such an interface may be 
provided for purposes of sending messages such as pager, fax or voice mail communications 
20 selectively to remote users or facilities. 

An interface 96 to a lease line or other dedicated communications line may be provided 
for purposes of providing for both messaging and data communication. Of course in other 
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embodiments other types of communications interfaces for communicating messages and for 
providing access to image and transaction data may be used. The particular configuration used 
will depend on the needs of the system and the capabilities of the remote communications 
method. 

5 As discussed previously, the file management component 82 may be in operative 

connection with a fixed local storage component such as a data store schematically indicated 98. 
The local data store 98 may in the embodiments of the invention include database software 
operating in a data store in connection with a processor or computer in the automated banking 
machine. Alternatively the database may operate on the computer within the image recorder 

1 0 device 40 or in other computers operatively connected with the image recorder device. 

In embodiments of the invention, the image recorder device 40 or a connected device may 
include an image and transaction data recorder schematically indicated 100 in Figure 4. The 
transaction data recorder operates to record image and/or transaction, or other data on a 
removable storage medium 102, such as a CD-R/W or other storage device. Such a removable 

15 storage device may include a permanent storage media which requires periodic replacement, but 
which is not subject to later possible modification as is the case with erasable storage. Such 
removable storage media may work in conjunction with other local storage or remote storage. 
Operating under the control of the file management component 82, this feature may in 
embodiments of the invention enable storage of data in other data stores which accepts overflow 

20 data on a temporary basis when the removable storage medium has become filled. When the 
removable storage media is changed, the recorded data in temporary storage in the other data 
store is transferred thereto. Alternatively, the file management control component may operate to 
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periodically erase images and data as storage space is needed. This may be done selectively 
based on the age of the image, the nature of the event causing image capture or other parameters. 
Of course other approaches may be used. 

As previously discussed, the file management component 82 may alternatively operate to 
cause the computer within the image recorder device to off-load image and transaction data. The 
off-loading of data may be made to remote storage devices schematically indicated 104 
associated with connected terminal devices to which data may be sent through the network 44. 
Of course in alternative embodiments of the invention other approaches and techniques may be 
used. 

Figures 5 through 9 are schematic views which represent the operation of components 
comprising executable instructions in exemplary embodiments of the system. These components 
are preferably software components which operate in connection with the record acquisition 
component 68 and the device switching control component 66. In Figure 5 a logic flow 
associated with motion detection is shown. The inputs from the cameras or the other input 
devices are processed by a detection area definition component 106. The definition component 
contains data and instructions representative of one or more detection areas in the field of view of 
particular cameras that are to be analyzed and/or disregarded for purposes of detecting motion. 

In some systems motion may be occurring fairly frequently within a field of view of the 
camera, but such motion is not of interest and it is desirable to not capture image data in response 
to such motion. For example when a camera is located in the security area from which the 
serviceable components of the banking machine are accessed, motion may normally occur within 
a portion of the field of view of the camera while in other portions of the field of view motion 
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only occurs when the machine is being accessed. A camera located in an ATM vestibule may 
have a window within its field of view. Activity occurring outside the window may not be of 
interest and optimally should not result in image data being recorded. Motion detected through 
the window is disregarded responsive programmed instructions in the motion detection 
component which excludes from the analysis movement detected within the window portion of 
the field of view. 

A camera positioned in the interior of an ATM housing may detect motion even when the 
service door of the machine is not open. This may occur due to flashing LEDs or other indicators 
within the interior of the machine. The detection area definition component 106 may define 
detection areas that exclude such sources of light or motion from the motion detection analysis, 
hi certain systems vibration or other regular movement may cause certain fixed objects to appear 
to move relative to a camera's field of view. The detection area definition component may be 
used to exclude from the analysis images of known objects within an area of normal movement. 
The detection area definition component establishes those areas of the field of view of each 
camera in which changes in the image indicative of motion are to be analyzed and/or those areas 
in which changes indicative of motion are not to be analyzed. It should be understood that the 
definition component may in alternative embodiments apply to other sensing devices such as 
infrared sensors or other sensor types which have a field of view for sensing regions in which 
activities are to be disregarded. It should also be understood that the definition component 106 
may also be set such that all regions in a field of view which make up an image are analyzed for 
purposes of motion detection. 
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The detection area definition component may preferably be configured remotely by 
authorized users at user terminals connected to the network. This is preferably accomplished by 
inputs which divide portions of the field of view of each camera into one or more areas where 
detected motion is of interest and not of interest. Such areas are preferably designated 
graphically on the output screen of a user terminal and are readily changed by inputs from 
authorized users. 

The detection area definition component communicates with a motion detection 
component 108. The motion detection component includes instructions which operate to 
compare sequential images obtained from the camera inputs. In one exemplary embodiment this 
is done by comparing intensities or color of corresponding pixels in sequential images. The 
sequential images are analyzed at periods fairly close in time. Changes in intensity or color of 
corresponding pixels of greater than a threshold amount are counted or otherwise mathematically 
analyzed. Changes above the selected threshold for at least a selected number of pixels in the 
entire image or selected detection area(s) of the image, indicate a substantial enough change such 
that motion is considered to have been detected. When motion is detected in an area of interest 
the motion detection component signals a device within control component 110 which operates 
the device switching controller 66 and the record acquisition component 68 to acquire image data 
from the camera at which motion has been detected. The system may also move into more 
permanent storage image data captured prior to the triggering event depending on its 
programming. 

It should be understood that the motion detection feature is only used to capture images 
from those cameras for which the system has been programmed to acquire image data based on 
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motion detection. In the exemplary system shown, this is generally in the secure areas within the 
machine or an exterior area adjacent the area where a servicer performs operations. If the system 
is not programmed to acquire image data based on motion detection from a particular camera, 
motion within the field of view of that camera will not result in the more permanent storage of 
image data. 

As previously discussed alternative forms of the invention may operate to capture images 
on a generally continuous periodic basis. Such images may be temporarily stored in a queue or 
other memory and erased after a period of time. Systems of the invention may be programmed 
such that motion detection may be determined based on comparisons of pixels which make up 
these digitized images. The detection of motion may also cause the system to operate in 
accordance with programmed instructions to retain one or more images from the queue that 
preceded image in which motion was detected, and to store these prior images in correlated 
relation with the images captured in response to the triggering event. This feature enables an 
operator to review the conditions in the field of view of the camera prior to the triggering event. 
Such information will often prove useful in determining conditions or activities which led up to 
the triggering event. 

The memory configuration of the described embodiment provides advantages in that the 
system is enabled to capture image and transaction data while delivering image and transaction 
data from storage. As a result unlike prior art systems, the capture of image data does not have to 
be suspended while images are recovered or downloaded from the system. Further, the 
configuration of the system enables capturing image data from a number of sources virtually 
simultaneously. This solves a problem associated with certain prior systems which when 
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configured to detect motion, operate to record only from a particular camera where motion has 
been detected. Other image data cannot be captured while image data is being captured from the 
camera where motion was detected. This presents opportunities for compromise of such systems 
by creating a diversion at a first camera and then carrying out improper activities within the field 
5 of view of another camera. The preferred form of the invention does not suffer from this 

deficiency as image data may be captured in a plurality of cameras virtually simultaneously, and 
triggering the capture of images based on detection of motion at one camera does not suspend 
image capture from other cameras. The system can also be delivering image and transaction data 
to a remote location while concurrently capturing such data from a plurality of sources. 

10 The motion detection feature may operate in connection with an analysis component 112. 

The analysis component 112 may be used in various embodiments of the invention to determine 
various information of interest. This may include for example to measure how long it takes a 
particular servicer to perform particular service functions within a machine or within a service 
access area. Alternatively, the analysis component may be used to determine how long 

15 customers remain watching an output device on the banking machine before, during or after a 
transaction is completed. This may be used to provide information concerning the degree of 
interest that a particular customer or customers in general may have in a particular type of 
promotional presentation that is made at the automated banking machine or other output device. 
Such information may be recorded in connection with the data store and later used for further 

20 analysis. Such analysis may include in the case of the servicer, comparing performance of 

service providers or determining the relative ease of servicing of various types of machines or 
components. It can also be used to determine if, or for how long, a servicer had activity related 
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to a component in the machine. In the case of customers and users, the analysis data may be 
used for targeting promotional type information to users in the future as well as for evaluating the 
effectiveness of marketing type activities presented through the automated banking machine. 
The functions performed by the analysis component 1 12 on the captured data will depend on the 
particular nature of the data to be analyzed, but such analysis may be facilitated by the 
availability of image and transaction data which is stored in correlated relation in the data store 
with the movement analysis data so that the validity of any conclusions made can be verified. 

Figure 6 schematically represents a further aspect of the operation of embodiments of the 
present invention. Figure 6 represents an example of how the system operates to capture image 
and transaction data in response to hard trigger inputs. Such hard trigger inputs generally 
correspond to sensors which sense conditions or other activities adjacent to the machine. As 
schematically represented in Figure 6, a sensor 114 provides in input signal which is received by 
a hard trigger logic component 116. The hard trigger logic component is operative to determine 
the nature of the input and to communicate with a timing/sequence logic component 118 which 
controls what occurs in response to the particular input corresponding to a triggering event. 

For example the sensor 114 may be representative of a sensor which senses when a 
service door on an automated banking machine is opened. The executable instructions 
programmed in connection with the system include instructions which comprise a sequence 
which controls what is to happen when this event is sensed. The timing/sequence logic 
component 118 will generally include information that may be time dependent, and/or a sequence 
of actions which are to occur. The sequence may include for example having image data 
captured generally continuously from particular designated cameras while the door is open. The 
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sequence may further include sending one or more e-mail messages to particular e-mail addresses 
through the network so that individuals are notified that the machine has been accessed. As 
different entities may have responsibility for servicing machines depending on the date of the 
week or time of day, the routing of such messages may be time dependent and the programmed 
instructions may operate to send the messages to different addresses depending on the time that 
the event occurs. Such messages may include electronic mail messages which have one or more 
of the images captured included therewith. 

The timing/sequence logic component 118 works in connection with a device switching 
control component 120. The device switching component 120 is operative to work in 
conjunction with the device switching controller 66 and the record acquisition control 68 to 
acquire image data from the selected cameras through the frame grabber. The device switching 
control component 120 may also be programmed in other embodiments to take other actions such 
as to operate or interface with alarm systems, automatic locking systems or other types of 
devices. In addition as previously described the timing/sequence logic component may also 
operate to temporarily acquire images from various cameras or other image capture devices on a 
periodic basis. The programmed instructions associated with the particular triggering event may 
include storing on a more permanent basis one or more images captured prior to the triggering 
event. These images may then be stored in correlated relation in the data store with the images 
related to the event. Such information enables an analysis to be made as the causes or events 
preceding the triggering event. 

Figure 7 is a schematic view of the operation of the system to acquire image and 
transaction data in response to soft trigger inputs. Such soft trigger inputs may include for 
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example messages to or from transaction function devices on the interface bus within an 
automated banking machine. Alternatively such soft trigger inputs may include transaction 
messages transmitted between an automated banking machine and a host. Other types of soft 
trigger inputs may include receipt of other electronic messages either alone or in relation to other 
messages, so as to indicate a condition which requires image or transaction data acquisition. 
Other types of soft trigger events may be initiated in response to timing functions which operate 
based on programmed instructions and the current time, or which are timed from other events. 

The soft trigger logic component 122 is operative to receive the soft trigger inputs and to 
analyze the nature of the conditions represented by the inputs received. For example the soft 
trigger logic component may determine based on software instructions stored in memory that 
particular signals on a bus or line being monitored represent the input of a customer card to a 
card reader and the account number associated with that card. In certain embodiments of the 
invention such account data is captured as part of the transaction record data and the input of 
such a card to the card reader is used as a trigger to capture image data so that there is a record of 
the user that input the card. Likewise messages indicative of the presentation of cash to a 
customer by a presenter may be detected and used as a further triggering event to capture image 
data. 

In certain exemplary forms of the invention a series or set of images is captured in 
connection with a transaction carried out by a user in an automated banking machine. Such 
images in the set are preferably captured in response to the operation transaction function devices 
on the machine. Such images are stored and may be recovered and displayed together for later 
analysis. The storage of multiple images in a set related to customer transactions increases the 
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likelihood that suitable images of the user and/or background will be acquired which may prove 
useful later if such images require analysis. In addition, the fact that account data and/or other 
transaction data is captured in connection with the image data and can be correlated therewith, 
enables searching the transaction data to recover the image data associated therewith. For 
example, because the transaction data commonly captured may include the account number as 
well as the user name encoded on the card, the transaction data may be searched using these 
parameters. This enables readily identifying transactions corresponding to these parameters and 
retrieval of the image data associated therewith. This greatly reduces the time to locate pertinent 
images compared to other systems. In addition, other types of sorting parameters may be used to 
recover images. These include for example, time periods during which transactions were 
conducted, amounts of deposits, amounts of withdrawals or other transaction parameters. Any of 
these transaction parameters that are stored in connection with or which may be correlated to 
image data may be used to selectively identify and recover images. Of course in other 
embodiments other approaches to the capture of image data, transaction data and other types of 
soft trigger logic may be used. 

Soft trigger logic component 122 operates in connection with a timing/sequence logic 
component 124. The timing/sequence logic component is operative responsive to programmed 
instructions input by a user during setup of the system. The timing/sequence logic component 
operates to capture image and transaction data selectively from various cameras and/or 
transaction function devices depending on events that are occurring and/or the date and time of 
such events. For example if particular transactions are occurring the timing/sequence logic 
component may take special actions different or in addition to those taken with regard to other 
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actions. An example may be when a customer seeks to deposit more than a certain amount of 
funds in the machine or seeks to cash or obtain value for an instrument. The timing/sequence 
logic component may capture more frequent images or images from additional cameras during 
the transaction. Another example may be in the case of a reportedly stolen card. If the soft 
trigger logic identifies the input card as stolen, the logic component may operate to not only 
acquire additional image data, but also to send messages through the system or through other 
communications channels to police or other authorities. 

A further example may be used in connection with a banking machine which includes 
check accepting or other document accepting devices where the authenticity of the inserted 
document may require verification. The timing/sequence component may work in connection 
with an imaging device within the automated banking machine to capture an image of indicia on 
the inserted document, and to transmit an image of the document while the transaction is ongoing 
to a verification terminal in the network. Such a document may be viewed at such a terminal 
and/or electronically analyzed to compare the image of the document to verification information 
such as a handwriting or signature database for purposes of determining authenticity. The 
destination where such messages are sent may be varied depending on the nature and/or amount 
of the document, the time of day and other parameters depending on the instructions associated 
with the timing/sequence logic component 124. 

Other exemplary applications of timing/logic sequence include minimizing the use of 
available image data storage by reducing or eliminating the amount of image data acquired 
related to certain transactions. For example the timing/logic sequence may include instructions 
to capture fewer or no image data related to transactions conducted that are of certain types. This 
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may be appropriate for example in the case of an account balance inquiry. Likewise the 
instructions may provide that a dispense of cash below a particular amount, such as for example 
$100, may not result in the acquisition of image data. Likewise, certain deposit transactions for 
certain customers within certain limits may not require the capture of image data, or may have 
the system capture a lesser number of images than is captured in connection with other 
transactions. 

The timing/sequence logic component 124 may operate in connection with instructions 
that capture additional image data in connection with certain transactions by certain individuals. 
Additional image or transaction data may be captured based on selected time of day, or a 
combination of time and day, amount or the nature of the individual customer. Various schemes 
for using customer profile data, time of day data and other information accessible through the 
network may be used in combination with the soft trigger inputs to selectively control the image 
and transaction data capture capabilities, and the message sending and device control capabilities 
of the system in response to selected circumstances that may arise in the operation of the 
automated banking machine. 

A device switching control component 126 operates responsive to the timing/sequence 
logic component to capture image data during the transaction. The device switching control 
component further operates to capture transaction data in connection with the transaction. This 
may include for example time and date data, account number data, amount data, transaction 
number data, user name data, machine location data and other data which can be derived from 
the soft trigger inputs or other information available to the machine. Such data may also include 
multiple items of similar data such as time data. This may be desirable for example when the 
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ATM has an internal clock and the image storing device has its own associated system clock 
which may not be perfectly synchronized with the ATM clock. Capturing time data 
corresponding to both clocks may avoid confusion. Alternatively, programming may be provided 
for automatic clock synchronization and/or for obtaining time data or setting signals from another 
source. 

In exemplary embodiments of the invention, the nature of the related data analysis can be 
set by the user during setup of the system. This is done through a user terminal and is preferably 
accomplished by selecting options in a setup window such as shown in Figure 25. The related 
data analysis and storage component 128 operates to capture and store the selected data. The 
data analysis and storage component is further operative to store the related transaction and other 
data in correlated relation with the image data. In certain embodiments of the invention such 
correlation is provided by storing data representative of the time and date associated with the 
image data and transaction data. In other embodiments other approaches to correlate the image 
and transaction data may be used. 

In alternative forms of the invention the data storage and analysis component 128 may 
also include instructions for analysis of received data such as to provide statistical analysis 
related to use of the machine. Such data may be used in connection with developing a historical 
use pattern for the machine which may be used in connection with the memory allocation 
activities performed by embodiments of the system as later discussed herein. 

Figure 8 is a schematic view of the logic flow associated with operation of embodiments 
of the invention where a lack of usable video information is detected with a camera that is to be 
operated in the course of a transaction. It should be understood that the lack of a usable video 
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logic may operate in connection with the motion detection logic, hard trigger logic or soft trigger 
logic previously described. 

A lack of usable video detection component 130 operates in response to executable 
instructions to determine if a camera that is or may need to be operated is not providing suitable 
image data. This is done in preferred embodiments by comparing pixel data from the areas of the 
image that are indicated to be of interest by the detection area definition component 106 or from 
the entire field of view. The lack of usable video component 130 determines if pixels which 
comprise an image are generally all above or all below certain intensity or color levels and/or are 
lacking in contrast across the image so as to not provide a suitable image. The logic may check 
for example if generally all pixels are indicated as dark, which may suggest that a camera is being 
blocked or a lens has been spray painted so as to obscure the camera. Likewise the logic may 
check to determine if the pixels are generally all above a certain intensity value which may 
indicate that a glare condition created by reflected sunlight or a light operated by a person is 
obscuring a camera. The lack of usable video components may also operate based on detecting a 
rapid, large change in the field of view, or such a large change followed by an extended period 
without any change. A lack of usable video may also be based on detection of certain relatively 
unchanging high contrast images or sensing an unchanging image in a selected portion of a field 
of view. The lack of usable video component 130 may also be operative to detect that the camera 
signals have been interrupted. Various approaches may be taken to making a determination that 
there is a lack of usable video. 

A timing sequence logic component 132 operates responsive to component 130 to take 
action in response to the condition. The action is taken in accordance with a programmed 
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sequence which is set up by a user and stored in a data store. The sequence may include for 
example responding to a lack of usable video by capturing image data from additional cameras. 
For example if in Figure 1 camera 24 is unable to provide usable video, image data may be 
captured from camera 26. The programming of the system may also operate in response to 
detecting a lack of usable video event to store in connection with the event one or more prior 
images that had been obtained and stored temporarily from the camera which is considered to be 
no longer providing usable video. Such images may be useful in determining the cause of the 
loss of usable video and/or the identities of persons which may have caused the loss of video. 

In some exemplary embodiments the timing sequence logic component in response to the 
lack of usable video may cause the server component to generate a message to selected addresses 
in the network to indicate the nature of the condition. Such messages may include therewith one 
or more images. Likewise the timing sequence component may formulate messages to service 
entities responsible for repairing the system to indicate that there is a problem. In alternative 
forms of the invention the timing sequence component 132 may operate to perform activities 
through additional interfaces or computers such as turning on alarms, actuating additional 
lighting, contacting police authorities and/or disabling the automated banking machine. Such 
activities may be performed depending on the setup of the system as programmed by user. 

The timing sequence logic component 132 operates in connection with a device switching 
control component 134. The device switching control component operates to capture image data 
responsive to programmed instructions and may also interface with other devices and systems to 
carry out functions determined by the timing sequence logic. 
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Figure 9 shows an alternative logic flow used in connection with embodiments of the 
invention in which features of a user are used to identify and/or authenticate the user or actions 
carried out thereby. The logic flow represented in Figure 9 includes an identification data 
acquisition component schematically represented 136. The identification data acquisition 
component in an exemplary embodiment operates to acquire data with a camera concerning a 
physical feature of the user. For example camera 24 may be used to acquire camera signals 
corresponding to a face of the user. An identification processing component 138 is used to 
compare the image data acquired to image data corresponding to a set of authorized users. Such 
authorized user data may be stored in a data store. As schematically indicated this data store may 
be within the automated banking machine or may be accessible through a network. Such 
identification processing may process not only user image data but also other data such as data 
from an object provided by a user, voice data, iris scan data, retina scan data or other data that 
can be used to indicate that a transaction is authorized. 

If the identification processing component 138 is unable to identify the user then such 
information is provided to a machine control interface component 140. The interface component 
prevents operation of the machine but operates the system to capture image data related to the 
person who was unable to operate the machine. Alternatively if the user is identified as an 
authorized user by component 138, the machine control interface may authorize further operation 
of the machine, or may authorize such further operation if other indicia such as voice, numeric or 
other inputs correspond to the authorized user. Again the machine control interface component 
will operate to acquire image data concerning the authorized user. A data analysis storage 
component 142 operates to store data related to the transactions conducted by the authorized user 
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and is operative to store transaction data in the data store. This may include the various types of 
transactions conducted by the user and may further include storing in correlated relation with the 
user data, data representative of instruments deposited by such a user, instruments produced for 
such an authorized user or other information related to the user's transaction which is stored for 
5 later recovery. The nature of the transaction information captured will depend on the nature of 
the automated banking machine and the image and transaction data captured in connection 
therewith. 

The capture of images from the various cameras on a continuing basis in embodiments of 
the system may also be used for other purposes. For example, the facial features of criminals, 

10 missing persons or other individuals of interest may be stored in connection with the data store. 
The system may operate so that content of images captured on a continuing basis from cameras, 
or alternatively images captured in response to triggering events, are analyzed so that the facial 
features of persons in images are compared to images stored in the data store. Responsive to 
finding a match the system may operate in response to programmed instructions to trigger a 

15 sequence which may include capturing additional images, sounding alarms or sending messages 
electronically to selected individuals. Such messages may include therewith the captured. images 
as well as information concerning the person who was indicated to be recognized. Such facial 
recognition may be carried out for example in embodiments of the invention using software such 
as Face-It™ software which is commercially available from Lernout & Hauspie. Of course in 

20 other embodiments, other components and approaches to recognizing persons and images may be 
used. 
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In addition, because embodiments of the invention include image data stored in response 
to transactions and other triggering events, the stored data may be retrieved using the parameter 
of facial features or a particular individual's appearance. This may be done for example to 
identify instances where a particular service person has worked on a particular machine, 
5 Alternatively transaction data may be reviewed to determine instances where a particular 

individual may have used the debit or credit cards of another person in conducting transactions. 
Numerous uses of searching through the image data using such parameters may be used. 

Alternatively or in addition, the image data received by the system may be analyzed on a 
real time or periodic basis for the presence of other features in images. For example, images 

10 captured from a camera adjacent to an automated banking machine may be analyzed for the 

presence of certain objects which appear in the field of view of the camera. Such objects may 
include for example certain types of criminal tools used to attack the automated banking 
machine. Alternatively, objects which may be recognized may include certain types of weapons 
or other objects. Various body positions such as a person raising their arms or lying down might 

1 5 also be recognized. In response to a captured image having the image condition of including an 
object or characteristic which corresponds to one which is recognized by the system responsive 
to stored logic, appropriate responsive actions may be taken. Again, such actions may include 
sounding alarms, shutting down the automated banking machine and/or sending messages 
including messages which include images to programmed addresses or devices. Embodiments of 

20 the invention may operate in conjunction with or as part of a system as described in allowed U.S. 
Patent Application Serial No. 08/813,51 1 which is owned by the assignee of the present 
invention and the disclosure of which is incorporated herein by reference as if fully rewritten 
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herein. The identification of particular objects or features in the field of view of a camera may be 
operative to cause the dispatch of messages through one or more types of message media to 
predetermined recipients of such information. The dispatch of messages may include synthetic 
voice messages dispatched by phone or similar media, paging, radio messages or other types of 
messages. In addition, the responses to such messages may be monitored and tracked in 
accordance with programmed parameters to assure an appropriate response occurs. 

A further advantage of embodiments of the present invention is that the stored image data 
is capable of being searched for other visual conditions or appearance features. For example, 
stored image data may be searched to uncover images which were stored of users with certain 
facial characteristics. Such characteristics may include features that may be recalled by another 
person of a potential witness to an activity which occurred in the area where the image capture 
system is operating. Such image capture capability enables images to be sorted to look for 
persons with features such as certain hair color, facial hair, skin color, tattoos, earrings, jewelry, 
or glasses as well as for certain types or colors of apparel. This may include for example hats, ski 
masks, bandanas, ties and jackets. The ability of the present invention to sort through image data 
and to recover images based on one parameter or a combination of parameters enables the 
recovery of images that using prior systems would require considerably greater time and effort. 
As can be appreciated from the foregoing description, embodiments of the invention provide 
many uses and advantages compared to prior art systems. 

Figure 10 is a schematic view of an alternative form of the transaction record system of 
the present invention generally indicated 144. System 144 includes an automated banking 
machine which in the exemplary system is an automated teller machine schematically designated 
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146. Automated teller machine 146 is similar to the ATM described in the previous 
embodiments in terms of its outward appearance and configuration. However the computer and 
software architecture of ATM 146 differs. 

ATM 146 includes a plurality of transaction function devices 148. The transaction 
function devices include devices which can be used to carry out transaction functions with the 
machine. These are similar to the transaction function devices of the previous embodiment. The 
transaction function devices generally include input devices such as a card reader, keypad, touch 
screen and/or function keys. The transaction function devices may also include devices for 
dispensing sheets and currency such as a bill dispenser and bill presenter. The transaction 
function devices may also include a depository, printing devices for printing transaction receipts, 
printing transaction records and other documents. The transaction function devices may also 
include a number of other devices. 

The transaction function devices are operative in response to a device manager/interface 
component 150. The device manager interface component may be comprised of applets, 
programs or other applications written in a language such as JAVA by Sun Microsystems or 
Active X by Microsoft. Component 150 preferably includes data and instructions which 
represent operational relationships among the devices, and such data and instructions are 
schematically represented by a data store in connection with component 150. 

The device manager/interface component 150 preferably operates the devices in response 
to HTTP format messages which are delivered by a device server 152. The device server 152 
similarly includes a plurality of applets or other programs which operate responsive to messages 
received by the device server. The device server contains the instructions which generally 
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operate to control, coordinate and limit the operation of the transaction function devices within 
the ATM. 

ATM 146 further includes a document handling portion 154. Document handling portion 
154 is operative to process HTML documents and HTTP messages which the document handling 
5 portion selectively accesses. The document handling portion 154 includes a browser for 

selectively processing HTML documents or other documents. The documents accessed by the 
browser may include therein instructions such as JAVA script which are processed by the 
browser and which are operative to cause a computer to output messages through an output 
device such as a screen display of the ATM. The document handling portion 154 of this example 

10 further includes a server device that is operative to output messages to the other components of 
the machine as well as to a network 156 to which the machine is connected. The document 
handling portion 154 may access HTML or other documents through a bank server 158 or other 
servers which are connected to the network 156. The bank server 158 may also send and receive 
messages from the device server 152 and other components of the machine. As shown 

15 schematically, the bank server 158 is in operative connection with a back office processing 

system 160. The back office processing system is operative to maintain data records and account 
information, as well as to provide information for generating documents and messages which are 
delivered by the bank server 158. 

It should be understood that ATM 146 may be operated through messages exchanged 

20 with plurality of servers which are connected to the network 156. This may include other bank 
servers directly connected to the network 156 as well as bank servers which are connected to a 
further network 162 which can be transmitted through a control server 164. An example of such 
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a system would be a system in which network 162 is a wide area network such as the Internet and 
control server 164 serves as a firewall limiting the servers from which the automated teller 
machine 146 may receive instructions. 

It should further be understood that the document handling portion 154, device server 152 
and device manager/interface component 150 may in embodiments of the invention comprise 
components which communicate through the operating system of the computer on which the 
components reside, or may communicate on a local area network which operatively connects the 
components of the machine. It should further be understood that in other forms of the invention 
the machine may be connected directly to the wide area network. 

In the exemplary embodiment of the invention shown in Figure 10, the server component 
associated with an image recorder device resides on the computer which operates at least some of 
the transaction function devices of automated teller machine 146. An image server component 
166 is resident on the computer within the automated teller machine and is accessible through the 
network 156 at an address on the machine. As in the prior embodiment, the image server is in 
operative connection with at least one data store 168. The data store 168 includes executable 
instructions carried out by the image server as well as image and transaction data. It . should be 
understood that the data store 168 may represent a portion of overall memory available in 
connection with the computer operating the automated teller machine 146. Alternatively data 
store 168 may include a separate data store such as a recorder with a removable storage media or 
a combination of allocated storage available on the computer in the machine and a separate data 
storage device. 
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It should be understood that in certain embodiments of the invention the computer in the 
automated teller machine 146 operates in a Microsoft Windows NT® software environment and 
data storage is allocated between the components operating in the machine. Further the 
transaction data storage associated with the captured images accessible through the image server 
is shared with other transaction data storage maintained for transactions carried out by the 
machine, to reduce duplicate storage of data. Such transaction data storage information may be 
stored in the machine for purposes of archiving or accumulating batch data which may be later 
transferred to the back office 160 through the bank server 158 or to other locations. It should 
further be understood that in embodiments of the invention, image data may be downloaded to 
other devices connected to the network 156 and accessed therefrom while transaction data may 
be maintained in storage at the ATM or in a different data store within the network. The 
downloaded data may be erased or overwritten after downloading to provide added storage space 
at the machine. Alternatively image data may be downloaded with or at generally the time of 
each transaction at the machine. 

The exemplary form of the invention enables accessing image and transaction 
information from different locations. This is accomplished by coordinating image data and 
transaction data which may be accomplished in embodiments of the invention by including with 
the image data, data representative of source as well as information corresponding to a time 
associated with the transaction as previously described. This enables correlating the image data 
with the source transaction data corresponding thereto based on time and date. Of course other 
alternative approaches to recovering and correlating transaction and image data may be used. 
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As shown in Figure 10 image server 166 is connected to a hardware interface 
schematically represented 170. Hardware interface 170 is shown connected to cameras 172 as in 
the previous embodiment. Hardware interface 170 of the exemplary embodiment performs the 
switching, acquisition control, digitizing and hard trigger receiving functions described in 
5 connection with the previous embodiment: Interface 1 70 may also be used to provide outputs for 
controlling camera aiming devices (such as pan/tilt/zoom), focus devices, lighting and other 
devices. It should be understood however that the allocation of such functions between a 
plurality of hardware and software components may be achieved in various ways within 
embodiments of the invention. 

10 In the embodiment shown in Figure 10 the image server 166 is in operative connection 

with components 150, 152 and 154 which are primary operational components of the ATM. 
Such configuration readily enables configuring the image server to cause the capture of image 
and/or transaction data in response to soft triggers which are in the form of events which are fired 
to components in connection with the server. Such programming may be readily accomplished 

15 through visual programming tools used in connection with programming in JAVA and other 

languages. Such programming tools may include Visual Age® by IBM and Visual Studio™ by 
Microsoft. Use of such programming enables readily establishing and changing the soft triggers 
for image and other data acquisition as well as readily changing actions which may be taken in 
response thereto. 

20 As shown in Figure 10 other terminal devices may be connected to the network 1 56. This 

may include user terminals 174 of the type previously described as well as verification terminals, 
data storage terminals and other types of terminals that work in connection with the system. 

54 



Network 156 may be connected to interface devices schematically represented 176, which 
provide gateways to other communications mediums of the type previously described. Such 
gateways may be used for sending messages to servicers, police authorities or other persons who 
are to receive messages in response to events which occur at the ATM based on the sequence of 
configuration data for the capture of image data stored in connection with the image server or 
other computer. 

As can be appreciated from the configuration in Figure 10 an authorized user operating a 
user terminal can access image data by accessing the image server with a browser and recovering 
image data from memory. This configuration further facilitates analysis of image data by being 
able to correlate transaction activity and the operation of transaction function devices with image 
data. Further the capability of the exemplary embodiment of the invention to capture image and 
transaction data while virtually simultaneously delivering image and transaction data to a remote 
user, facilitates maintaining ATM 146 in operation. Actions in response to triggering events may 
include panning, tilting or zooming cameras which maybe used to verify suspect lack of usable 
video events or as actions in a sequence. Other advantages of this embodiment due to the 
flexibility and the ability to readily make changes in configuration will be appreciated by those 
skilled in the art. 

An alternative form of the system of the invention generally indicated 178 is shown in 
Figure 11. The system 178 includes an automated banking machine which is an automated teller 
machine generally indicated 180. ATM 180 is similar to ATM 146 previously described except 
as discussed herein. 
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ATM 180 includes a computer which includes an image server 182. Image server 182 
operates in a manner similar to image server 166. However image server 182 instead of 
acquiring image signals through a hardware device obtains image signals from a connected 
network 184. In the system shown in Figure 1 1 cameras 186, 188 and 190 are each connected to 
a mini server 192, 194 and 196 respectively. The cameras and mini servers are each operative to 
function as a network node in connection with network 1 84. Each network node includes 
hardware and software which converts the camera signals to image pages or similar image files 
that can be transmitted through the network 184. These images can be relatively spaced in time 
or close enough together to be considered as full motion. The programmable instructions 
executed in connection with image server 182 are operative to selectively access the cameras 
through the associated mini server and to download images therefrom. Such images may be 
stored as image data in correlated relation with transaction data in the data store within the 
automated teller machine. Alternatively image data may be stored in data stores associated with 
each of the mini servers so that it may be selectively accessed therefrom by image server 182 as 
well as from other authorized terminals within the network. 

As can be appreciated, this alternative configuration further distributes the acquisition of 
image data and transaction data. However as the transaction data is accessible through the image 
server 182, and the system location of the mini servers 192, 194 and 196 are each known from 
their associated URL or similar system address, correlation and recovery of image and 
transaction data may be readily accomplished. It should further be understood that while in the 
configuration of the system shown in Figure 1 1 each camera is shown with an associated mini 
server, a group of several cameras may be interconnected and may selectively deliver image data 
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through a single mini server to the network. Alternative configurations may be used to suit the 
particular nature of the system being operated. 

Figure 12 shows yet another alternative system of the present invention generally 
indicated 198. System 198 includes an automated banking machine which is indicated as ATM 
5 200 which may be generally similar to ATM 146. ATM 200 is connected to a network 202. A 
computer including an image server 204 generally similar to image server 166, operates on ATM 
200. Cameras 206, 208, 210 and 212 operate to supply camera signals which are received by 
image server 204 through an interface 214. In this embodiment the interface 214 is an interface 
to a second network schematically indicated 216 in which the cameras are connected. The 

10 interface 214 in one form of the invention is an interface to a power supply network to which 
cameras are connected. Interface 214 may be for example an interface to a power distribution 
system within a facility in which the ATM is operated. An X-10 technology type of 
communication may be used for example. Signals from the cameras 206, 208, 210 and 212 are 
superimposed on the power distribution line through a plurality of impedance matching 

15 interfaces 220, 222 and 224 respectively. Signals sent by interface 214 are operative to cause 
selected ones of the cameras to output camera signals superimposed on the power distribution 
lines. Such image signals may be received at interface 214 and processed in the manner similar 
to other camera signals as previously described. Camera signals sent in the second network may 
take various forms of analog and digital signals and may be multiplexed or otherwise sent 

20 simultaneously so that image data may be acquired and captured selectively by each of the 

cameras as described in connection with the previous embodiments. Signals for controlling or 
positioning cameras may also be transmitted through the network as well as image data. 

57 



Figure 13 shows yet another form of the invention referred to as system 226. System 226 
includes an automated banking machine 228. Machine 228 is an ATM similar to ATM 146 
except that it includes among its transaction function devices a check or other document imager 
schematically indicated 230. ATM 228 operates to accept checks or other instruments from users 
of the machine in response to control by the other components. The imaging device 230 operates 
to produce document image signals representative of documents that may be deposited or 
received by a user in the machine. An image server 232 or a computer in which it operates is 
operative to cause the capture of images produced by the imaging device and store image data 
responsive thereto in the associated data store. In addition, the computer is operative to cause the 
machine to capture transaction data and/or to correlate transaction data captured by other 
components of the machine, with image data. Image server 232 and the associated computer may 
also operate in connection with cameras and other input devices similar to those discussed in 
connection with the previously described embodiments. The computer may further store camera 
image data in memory in correlated relation with document image data generated from the 
imaging device. 

Image server 232 is in operative connection with a network 234. Network 234 is in 
operative connection with a terminal 236. Terminal 236 may serve as a document verification 
terminal. Terminal 236 has in connection therewith a verification data store schematically 
indicated 238. Verification store 238 includes therein data representative of indicia which can be 
used to verify genuineness of documents input to the machine through the imaging device. For 
example verification data store 238 may include data representative of customer signatures 
and/or other identifying data for customers authorized to provide checks into the machine. 
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Document verification terminal 236 includes a computer including a browser therein. 
The terminal 236 is controlled responsive to input devices that access document image data 
through the image server 232. The document verification terminal 236 operates responsive to the 
document image data to compare indicia in or associated with the document image data, to 
indicia stored in the verification data store. This may be done for example by comparing image 
data related to checks or similar documents input to the check imager 230 to images of known 
genuine signatures stored in data store 238. Such indicia may be compared for genuineness by 
human comparison on a side-by-side basis by outputting such information to an output device 
such as a screen. Alternatively the data may be manipulated to place such signature data in 
overlapping relationship or in other relative positions so as to facilitate analysis thereof. 
Alternatively, verification terminal 236 may include instructions such as software programs 
which are operative to compare indicia in document image data to indicia stored in data store 
238. Such verification software may compare the signature data from the input document and the 
known genuine signature and provide an indication of suspect signatures or possible forgeries. 
This may be accomplished by comparing the image data corresponding to contours of letters, 
portions of letters or combinations of letters within a signature, and indicating when a level of 
correspondence does not exceed a particular threshold. 

Image server 232 may have associated instructions which causes document image data to 
be provided automatically periodically to verification terminals 236. Alternatively image server 
232 may be configured to operate in connection with other components of the machine to provide 
an indication during a transaction involving an instrument, and to forward such document image 
information through the network 234 so that the character or genuineness of the deposited 
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document may be verified before the transaction is completed. This has the advantage in that 
when cameras are used in connection with the machine, an image of the individual operating the 
machine as well as the document image data may be viewed or processed before crediting or 
charging the customer's account for the value of the deposited or dispensed document 
5 respectively. The ability to capture the image of the customer along with the document image 
and to store the two in correlated relation further facilitates tracking and minimizes fraud. In 
addition, the verification terminal 236 may operate in the manner previously described in 
connection with user identification software which enables identifying a user by physical 
characteristics. This further minimizes the risk of fraud. 

10 It should be further understood that although the exemplary embodiment has been 

described in connection with a document imager and an attended verification terminal 236, 
embodiments of the invention may operate using unattended verification terminals such as 
terminal 240 which operates to carry out verification activities according to stored instructions 
without human interactions. Alternatively other forms of the invention may verify the 

15 authenticity of deposited documents through watermarks, holograms, inks having magnetic, 
fluorescent or other characteristics or other indicia which is indicative of genuineness of 
deposited documents. Other approaches and configurations may be used depending on the nature 
of the documents being accepted or dispensed and the indicia which must be compared or 
processed in order to determine the genuineness of the accepted document. 

20 It should further be understood that features of the system shown in Figure 13 may be 

applied to systems in which documents are printed with identifying indicia so as to enable more 
ready verification of their genuineness. This may include for example printing an image of a user 
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on a check or other document dispensed by the machine. This may be done by the image server 
in response to image data from a camera which has the user in its field of view during the 
transaction. Such image data may be delivered by the image server to the printer which is one of 
the transaction function devices in the machine. The image data may be used by the printer to 
produce a document which includes the image of the authorized user. This reduces the risk of 
the document being presented by unauthorized persons. In addition or in the alternative a 
computer in connection with the image server may obtain image data concerning an authorized 
user, watermarks or other information from memory or from terminals connected to the network 
234 or may generate one or more identifying numbers or other indicia, and include such 
information or indicia in printed documents it produces. 

Further alternative forms of the invention enable correlating image and transaction data 
for documents received or produced by the machine. This enables users at other terminals which 
have access to the network 234 to verify the appearance features, such as the appearance of a 
person to whom a document was issued. This enables persons accepting such documents to 
verify the authority of the person presenting the document to possess it. In addition if the 
document is redeemed at another terminal, the image of the person redeeming the document may 
be compared to the image of the person who received the document to verify that the document is 
being redeemed appropriately. This may be done visually using an output device at the terminal 
where the document is redeemed or maybe done at a remote verification terminal in the network 
by an operator or by image comparison software. Alternatively identifying indicia in a presented 
document may be checked for genuineness and/or validity. For example, the redemption of 
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documents may be recorded and tracked, so that upon presentment a check is made as to whether 
the presented document has already been redeemed. 

Similar principles may be applied with regard to data representative of value which is 
loaded onto smart cards or similar instruments. Data representative of the image of the person 
5 who has received the value may be stored in correlated relation with indicia corresponding to the 
transaction in which value is loaded and/or with identifying indicia associated with the card. 
Later when an individual presents that same card at the same or a different terminal, an image of 
the person presenting the card may be captured and/or the appearance of the person may be 
compared to the image data stored in memory. Image data of the authorized user may also be 
10 stored in memory on the smart card. Such image data may correspond to facial features. 

Alternatively image data may correspond to other features that are capable of being viewed by 
eye or read with the aid of a machine such as fingerprints and iris scans. Similar principles may 
be applied to other types of transaction systems and devices to minimize the risk for fraud and 
abuse. 

1 5 Forms of the present invention may enable the management of available memory to 

minimize the risk that image data and/or transaction data related to transactions conducted at the 
machine will not be captured and stored in memory. Figures 14 and 15 schematically represent 
steps performed by certain forms of the invention to manage the amount of memory resources 
and to selectively off-load image data when necessary. In addition the exemplary form of the 

20 logic described in connection with Figures 14 and 15 is operative to estimate when memory 

resources such as a permanent image storage medium will become ftill based on transaction rates, 
and to forward a message to appropriate personnel of such impending loss of memory capability. 
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Referring to Figure 14, the logic flow commences with a step 242 in which a decision is 
made as to whether image data has been stored. If so, a determination of available memory is 
made in a step 244. In addition a record is made as of the available memory as of the time and 
date of the transaction. This is done at a step 246. The decision is then made at a step 248 as to 
5 whether the available memory is below a particular threshold. If so, certain actions are taken -as 
described in connection with Figure 15. 

If the available memory is not below the threshold as determined in step 248 a 
determination is made at a step 250 to calculate memory use over the preceding set number of 
days, hours or other time period. At a step 252 the calculation is then made as to a time to 

10 depletion (TTD) based on the current rate of memory use. The determination is then made at a 
step 254 as to whether the time to depletion (TTD) is less than a set number of days. If so, 
actions are taken similar to those taken when the available memory is below a threshold as 
described in connection with Figure 15. 

If the time to depletion is less than the set threshold, the logic flow then operates to recall 

15 from memory historical use pattern data. This is done at a step 256. This historical use pattern 
data may be information regarding the level of use of the memory based on the day of the week 
or other correlatable data for the machine over a period of time. Such pattern data may involve 
fuzzy logic or other programming which may make allowances for pay periods, holidays, 
vacation periods and other activities which are used to establish the historical model on which 

20 the pattern is based. Using the historical pattern data the logic flow calculates an estimated time 
to depletion based on the pattern data in a step 258. The time to depletion based on the pattern 
data is then compared to the threshold in a step 260. If depletion is expected to occur based on 
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the pattern data in less time than the set threshold, action is taken. If the time to depletion is 
longer than the set threshold the pattern data is updated in a step 262 and the logic flow is 
repeated the next time a transaction occurs. 

It should be understood that although in this described logic flow three determinations are 
5 made as to available memory, in other embodiments a lesser number of tests or additional tests 

may be made. In addition the tests may be correlated or combined using fixed or fuzzy logic type 
principles to calculate a time when depletion is expected. 

In the event that there is concern about lack of memory as determined in steps 248, 254 or 
260 a determination is made at a step 264 concerning whether the instructions associated with the 

10 image server include executing an image download sequence prior to the memory reaching 
capacity. If so an image download sequence is executed at a step 266. This image download 
sequence may be to a remote terminal through the network. Alternatively the download sequence 
may be to a hard or soft permanent or temporary storage device. Such download sequence also 
includes clearing the portion of the memory that becomes available after data is downloaded or 

15 otherwise allowing the memory to be overwritten such that additional image data may be stored. 
Banking machine, data which identifies the particular machine which generated the image and 
transaction data may be added to or stored in correlated relation with the downloaded data in 
accordance with programmed instructions to facilitate analysis after the data is downloaded. 
If the computer and associated image server is not configured to conduct an image 

20 download, a determination is made at a step 268 concerning whether available memory may be 

reallocated. In some circumstances the memory allocated for storage of images may be expanded 
to include additional memory. This may include for example a dynamic reallocation of memory 
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storage by the operating system of the machine based on resources being utilized. Such memory 
may be allocated on a temporary or permanent basis. If memory reallocation functionality is 
provided a reallocation sequence is executed in a step 270. 

If memory reallocation is not available a determination is made at a step 272 as to 
whether a notification message concerning impending depletion of the memory has been sent 
within a given time window. If a message has been sent within the time window then no further 
action is taken. However if a message has not been sent within a given time window a message 
is formulated by the image server at a step 274. This message preferably includes data as to the 
particular machine and when the available memory will reach depletion based on the current rate 
of transactions, historical data, threshold value or other basis upon which the determination to 
send the message was made. After the message is formulated the device server executes the 
message sequence and operates to send the message to the users who are to receive it based on 
the image server configuration and the instructions stored in the system. Generally such 
messages will be sent as one or more e-mail messages to selected e-mail addresses in the 
network. Of course in alternative embodiments other types of messages may be sent. 

Figures 26 and 27 show examples of user screens which are presented by the image server 
to user terminals as part of a configuration sequence. Through use of the templates established 
through these setup screens users are enabled to configure individual e-mail and group e-mail 
lists. These lists include persons to be notified in the event that particular events occur. The 
notification of particular individuals at e-mail addresses is included as part of the timing and 
sequence instructions stored in connection with the image server which determine what is done 
in response to particular events. 

65 



As later discussed in detail alternative forms of the invention may operate to selectively 
delete stored image and/or transaction data. For example, transactions may be identified by 
selected parameters and image and/or transaction data associated with those transactions may be 
deleted. This may be done based on parameters such as elapsed time since the transaction was 
5 executed. Alternatively, transaction data may be deleted based on the type of transaction, amount 
or other triggering event associated with the image data. Thus, for example, data associated with 
withdrawal transactions which are under a certain amount and which occurred more than a 
particular number of days previously, may be deleted in response to programmed instructions. 
This frees up available space for storing data associated with additional transactions while 

10 preserving image and/or transaction data related to other transactions which may be more 

significant. Similarly, image or transaction data captured in response to other types of triggering 
events such as alarms, servicing activities or other conditions which correspond to a particular 
parameter or combination of parameters may be stored for longer periods of time prior to 
deletion and/or downloading from a local memory. Various parameters for the preservation or 

1 5 deletion of data may be developed based on the nature of the system, the transactions conducted 
and the needs of the system operator. 

Alternative embodiments of the invention may operate to advise a person who is setting 
up sequences or operation of the system, about how long the system will be able to run before 
image data will need to be deleted or offloaded. The computer operating to store data or in 

20 connection therewith, may store historical use data for the ATM or other machine. Such 

historical use data, combined with the number of images that the system is configured to capture 
and the degrees of associated data compression (as well as possibly other data) may be used to 
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calculate a period of time until the available memory is used. Alternatively, and particularly 
when no historical use data is present, the computer may be programmed to prompt a user to 
provide estimates of the number or frequency of triggering events and/or transaction rates. This 
information may be used by the computer to calculate how long the system can operate without 
deleting or off-loading images. The user in response to the output of such estimates may choose 
to change settings or sequences to capture more or fewer images in response to each transaction 
or event, or to change the degrees of data compression. In addition the computer may be 
configured to send a message to a selected user or address if transaction rates change from the 
historical or estimated rates by more than a set amount, and advise of the time period available 
based on the actual rate of memory use. In response to such a message a user may choose to 
reconfigure the system. 

The described form of the present invention presents a useful user interface which may be 
used to set up the system configuration. Generally such configuration is established from a user 
terminal which is connected to the image server through a network. In this example the image 
server configuration provides for three levels of activities which users are authorized to perform. 
These levels correspond to categories of privileges and are "administrator", "operator" and 
"service". A screen 278 shown in Figure 16 shows the categories of activities and the user 
groups which are permitted to perform them in accordance with the configuration of an 
exemplary embodiment of the invention. 

As previously discussed, certain forms of the invention enable the configuration to 
include timing and sequence data which specifies what images and data to capture, as well as 
what further actions to take in response to certain triggering events. Figure 20 shows a screen 
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280 which may be displayed at a user terminal to establish a sequence of events that occur in 
connection with particular events. Such sequences may be programmed so that the sequences are 
different based on the day of the week and/or the time of day. 

In accordance with the user interface in this exemplary embodiment, sequences are 
programmed by establishing a daily schedule of what is to occur in response to events. Figure 21 
shows a screen 282 which is presented in response to clicking on the "daily program" icon from 
screen 280. Screen 282 enables a user to configure the program to establish what is to occur if 
particular events occur within a given time window. In programming of this embodiment, if 
multiple sequences overlap days, the narrowest schedule overrules broader schedules. For 
example if a schedule is configured for weekdays but a different schedule is configured for a 
specific day, the specific day schedule will overrule the general schedule for that day. Likewise 
to prevent inadvertent overlap of sequences, the programming of this embodiment provides 
entering only a start time for a sequence. An end time is not required and a sequence will 
continue until a new sequence is begun. Figure 22 shows a screen 284 used in an exemplary 
embodiment of the invention. Screen 284 is generated responsive to selection of the "every day 
icon" from screen 282. 

Actions in a sequence are established by selecting the "setup sequence" icons shown in 
screen 284. Selecting such an icon that is active generates a screen 286 of the type shown in 
Figure 23. Screen 286 enables a user to establish the degree of data compression for images 
captured during the sequence. The compression level can be modified such that different 
sequences of events cause images to be captured at different compression levels which produce 
different image quality levels. Generally the less the data is compressed the higher the image 
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quality. However available memory is used more quickly when the degree of data compression 
is less. 

In this exemplary embodiment of the invention a plurality of actions may be added to a 
sequence by clicking on icons such as "add camera", "add output" or "add e-mail". In alternative 
embodiments, additional actions may include "repeat sequence" and "wait" type actions. 
Clicking on such icons changes the system configuration so the system will take actions in a 
sequence such as those previously discussed. Such sequences may include for example input of 
instructions for capturing images from cameras, sending e-mails to individuals or groups of 
individuals, providing selective outputs to the control devices, or sending messages through the 
network. As can be appreciated from screen 280 various sequences may be executed responsive 
to triggering events such as detection of motion in fields of view of various cameras, the blocking 
of one or more cameras (at any time or during a time of desired image capture), in response to 
various transaction functions carried out by transaction function devices or on a periodic time 
schedule. Screen 288 shown in Figure 25 is an exemplary screen presented at a user terminal 
which enables a user to set up the transaction data to be captured as well as to facilitate 
communication between the image server and the automated banking machine. Of course 
various types of transaction data can be selectively captured. This is done from screen 288 by 
selecting types of transaction data to be captured. Image data may also be captured in response to 
the operation of selected transaction function devices and responsive to the type of transaction 
function devices resident in the machine. 

In the event that the sequence configuration includes sending e-mail messages to selected 
addresses, the image server is operative to send such messages in accordance with e-mail 
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information which has been stored in connection therewith. Screen 290 shown in Figure 26 is a 
template for a user to use in inputting e-mail address information for individuals. Individual e- 
mail addresses may be combined into e-mail groups and a screen 292 shown in Figure 27 may be 
accessed to show the groups of individuals who are notified responsive to events which may 
5 occur at the terminal. The configuration of the terminal is such that a plurality of individuals 

may be sent an e-mail message in response to the occurrence of a single event or other activity at 
the terminal. This facilitates the notification of individuals in the event that several individuals 
may be required to respond. 

As previously discussed, the timing aspect of programmed sequences enables different 

10 individuals to be notified of events at different times and on different days. This facilitates 
notifying the persons who have the most direct responsibility for the condition at the time it 
occurs. Forms of the invention may also be configured to attach or include in e-mails, images 
which correspond to the triggering event which causes the notification to be sent. This may 
immediately provide the person receiving the e-mail with useful information about what is 

1 5 occurring at the machine. A series of images or applets for the modification of images may also 
be transmitted with the notification. This may include for example images which occurred prior 
to the triggering event. Such e-mails may also include information about the nature of the 
triggering event, the location or banking machine where such event is occurring and other 
pertinent data. In this way, the entities notified will receive a record of what has or is happening 

20 at the machine. This record will also be available even if the machine is compromised and 

rendered inoperative shortly thereafter. Embodiments of the invention may also include with 
such image files, digital watermarks or other indicia of authenticity so that the accuracy of the 
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information provided and the images associated therewith have enhanced assurances that they 
have not been tampered with. Further, included in e-mails or attachments thereto may be sound 
or other files with which images are associated. This may be accomplished through the 
programming of sequences which include the capture of audio or other data in response to the 
occurrence of triggering events. Numerous alternative approaches may be taken utilizing the 
principles of the invention. Of course, embodiments of the system may carry out communication 
in ways other than through e-mail such as by RF, fax or simulated voice communication through 
telephone connection. 

As previously mentioned, security associated with the image server may be important to 
prevent accessing by unauthorized individuals. In the exemplary form of the invention password 
protection is provided to minimize the risk of unauthorized use. Of course in other embodiments 
other security techniques such as public key encryption, encryption of image and transaction data 
and digital signatures may also be utilized. Figure 24 shows a screen 294 which is used in 
embodiments of the invention to establish access for particular users. A system administrator is 
enabled to gain access to screen 294 and to input information concerning additional users. 
Screen 294 also enables the system administrator to establish passwords to be used by each 
authorized user. 

Embodiments of the invention may also restrict certain users, or certain categories of 
users, in the type of image data that may be reviewed. This may be done in exemplary 
embodiments by limiting access to image and/or transaction data selectively to users, based on 
the types of triggering events associated with the storage of images. Alternatively, certain users 
may be precluded from viewing images captured from certain cameras. This capability may be 
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used to prevent certain users from observing certain images such as images which may include 
customer PINs or the combination to a lock on an ATM. By preventing selected users from 
accessing certain image data based on the type of triggering event or camera associated 
therewith, images captured by the system that need not be restricted may be made available more 
broadly and used for potentially more purposes. 

A useful aspect of embodiments of the present invention is the ability of the system to 
provide screens or displays of image and transaction data that can be readily sorted, viewed and 
analyzed at user terminals within the network. Figure 17 discloses a screen or display 296. 
Display 296 includes sets of images 298, 300, 302 and 304. Each image set includes 
"thumbnails" of five images. Each set corresponds to a transaction carried out by a particular 
user and each set of thumbnail images which comprises a set, corresponds to images of the 
particular user during that transaction. Of course it should be understood that in situations where 
the timing and sequence programming require a lesser or greater number of images, the number 
of images which comprise a set may differ. In addition as previously discussed, some 
transactions or triggering events may have no corresponding images at all. Other events which 
do not correspond to ATM transactions may have a large number of images spaced closely in 
time depending on the configuration of the system. This may include full motion or image 
frequencies approaching full motion. 

The images which have been captured and stored by the system may be preferably 
arranged in one or more series. A series may be a collection of all stored images arranged 
chronologically. Alternative series may be produced by segregating images that correspond to 
one or more types of triggering events or transaction parameters. Images included in such a 
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series may be ordered chronologically, may be ordered in a hierarchy in accordance with one or 
more search parameters, or other ordering scheme. A useful aspect of some embodiments is that 
the user terminal enables a user to scroll through a series of images, displaying one or more of 
the images on the display at a time, by selecting certain icons with an input device. The icons 
5 enable the user to selectively display images and to move to display one or more different images 
at points forward or backward in the series from an image or images currently being displayed. 
In exemplary embodiments, selection of certain icons cause the display to change and display 
images in different increments and in different directions in the series from one or more images 
currently displayed. 

10 In an exemplary embodiment screen 296 includes icons 306, 308, 310, 312, 314 and 316. 

The icons may be used to selectively scroll through sets of images and images in the sets. As 
explained with reference to an exemplary help screen 318 shown in Figure 18, selecting icons 
310 and 312 enable scrolling backwards and forwards respectively by one event. Selecting icons 
308 and 314 enable scrolling backwards and forwards respectively by an increment of ten events. 

15 Icons 306 and 316 enable scrolling backward and forward respectively to the beginning or end of 
a series of events or images. 

Exemplary screen 296 also includes "jump to image" and "jump to event" input boxes 
320 and 322, respectively. As explained in Figure 18 boxes 320 and 322 may be used to select 
images that are to be displayed. A "save comments" box 324 is used to selectively store 

20 comments in correlated relation with particular images. Comments can be manually input, input 
by voice as sound files, input through voice to text conversion software or may be generated and 
stored in response to programmed instructions based on parameters and/or triggering events. . 
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Screen 326 shown in Figure 19 shows a selected image 327 which has been enlarged by 
selecting one of the images from the sets. This may be done in the described embodiment by 
clicking on an image with a mouse or through other inputs. As shown in screen 326, the 
enlarged image 327 is displayed with corresponding transaction data which corresponds to the 
image. In addition event and image data corresponding to the image is also displayed. A user 
reviewing the image data is enabled to review any of the available image and transaction data. 

Advantages of the described embodiments of the present invention include the ability of a 
user terminal to access image and transaction data selectively. For example through operation of 
the browser or other programs within the user terminal an authorized user is enabled to search for 
selected parameters such as user name, account number, time and date and other data which may 
be stored in the data store. Image and transaction data may also be searched by combinations of 
parameters or ranges of parameter values. This enables the operator of the user terminal to find 
selected image data rapidly or more selectively, and without having to scan through large 
volumes of information. In addition the exemplary forms of the present invention enable holding 
image and transaction data for substantially longer periods of time with minimum inconvenience. 
As a result this enables such data to be analyzed for much longer time periods and potentially 
much more inexpensively than is currently possible. 

A further advantage of preferred forms of the present invention is that image data is 
readily accessible and searchable. This facilitates identification in connection with issued 
documents such as bank checks or value loaded to smart cards as previously discussed. This 
enables users having access to the data to verify that a document or other item is being presented 
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by an authorized user by accessing and visually or automatically comparing image data. Further 
advantages and novel aspects of the invention will be apparent to those having skill in the art. 

Figure 28 shows yet another example of a system of the present invention designated 328. 
System 328 is similar to other systems of the invention previously described except as discussed 
herein. In system 328, image capture and delivery functions are performed by a separate device 
330. Device 330 in this embodiment includes one or more computers or processors therein 
including one or more servers, and is operative to capture and store image data, transaction data 
and other information from devices to which it is connected. Device 330 also includes 
appropriate interfaces to communicate with the devices to which it is connected for purposes of 
receiving inputs and outputs. As schematically indicated in Figure 28, a computer included in 
device 330 is in operative connection with a data store for purposes of storing instructions as well 
as image and transaction data. It should be understood that while a single device for performing 
the functions is shown in system 328, other forms of the invention may include a plurality of 
operatively connected devices including a plurality of processors and operatively connected data 
stores as well as other computers and interfaces, to perform the functions similar to that of device 
330 described herein. 

In system 328, device 330 is connected to one or more automated banking machines 
schematically indicated 332. Automated banking machine 332 is similar to the machines 
previously discussed and includes a plurality of transaction function devices. Automated 
banking machine 332 may have one or more cameras or other image capture devices adjacent 
thereto as represented by camera 334. As will be appreciated, a number of cameras may be 
positioned adjacent to the machine by being within and/or near to automated banking machine 

75 



332 for purposes of capturing image data related to users, documents, surroundings or other types 
of visual inputs that may be desirable to capture and analyze. Camera 334 is operatively 
connected to device 330 such that device 330 may receive and capture image data therefrom. It 
should be understood that additional types of data capture devices may also be included adjacent 
to or within automated banking machine 332. This may include for example microphones for 
capturing sound or voice information as well as devices which capture data related to 
transactions. Embodiments of the present invention can use voice recognition software to detect 
sounds from the microphone representative of words or the stress levels of sounds emanating 
from persons near the automatic banking machine. Such voice or sound data may be used in 
combination with images or other data to further detect and evaluate conditions at or near the 
automated banking machine. The data or information which is captured is also communicated to 
the device 30 through one or more appropriate electronic connections schematically indicated 
336. 

In addition to capturing images or other data from one or more automated banking 
machines, system 328 may also be operative to monitor one or more other transaction devices, as 
well as to monitor and record activities which occur within a facility. One or more cameras 
represented by cameras 338, 340 and 342 are shown and are representative of cameras used for 
this purpose. The cameras may be used for capturing images in response to triggering events, 
which may be either hard or soft triggers from one or more types of input devices. Alternatively, 
the cameras may capture images on an ongoing basis in one or more sequences for purposes of 
providing a generally continuous record of overall activity within an area. As in the previous 
embodiments, this form of the invention also provides the capability of capturing images from 
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multiple cameras generally simultaneously as well as the capability to both capture images and be 
delivering messages or image data from the device 330 on a generally simultaneous basis. As 
will be appreciated, the capabilities of the system may be increased by the addition of 
components or enhanced capabilities of the components which comprise device 330. This may 
5 include, for example, additional interfaces for digitizing image data received from cameras, 

additional and faster interfaces for input and output devices and increased processing capabilities 
and data storage to facilitate enhanced function. The required capabilities of device 330 depend 
on the particular type of system that a user desires to operate and the number and type of 
connected cameras and other devices. 

10 In the exemplary embodiment shown, a number of different types of input devices are 

provided. These input devices provide inputs indicative of one or more triggering events to 
device 330. Such triggering events cause or may affect the manner in which image data is 
captured by the system. Generally the input devices include appropriate interfaces in connection 
therewith to enable the device 330 to receive signals indicative of the triggering event. The 

15 exemplary input devices shown include a cash register 344. Cash register 344 which may also be 
considered a banking machine, is connected to device 330 by a communications link such as a 
local network. This enables the device 330 to cause images to be captured from a corresponding 
camera when signals indicative of transactions are occurring at the cash register. It should be 
understood that cash register 344 is representative of but one of numerous types of devices that 

20 may be used in a sales, service provider or banking environment and for which it may be 

desirable to make a record of activity occurring adjacent to such devices when activities are 
conducted. 



Additional representative input devices include sensors schematically indicated 346. 
Sensors 346 may include sensors for detecting the opening of doors, windows, ventilation ducts 
or other activities for which it is desired to capture images. Another exemplary input device 
includes an alarm input 348. The alarm input 348 may be, for example, a device which is . 
actuated by person to indicate an alarm condition. This may be, for example, a panic button 
which is pressed to indicate a hold-up in a banking or other establishment. Alarm input devices 
may take various forms and may include sequences input to computer terminals or other devices 
which are connected to device 330. 

Sensors used in connection with the systems may include photosensors, infrared sensors, 
radiation beams or similar detectors. Such detectors may be used to sense when a person or item 
passes or occupies a particular space or area. For example, a detector may detect when an 
invisible beam type sensor is interrupted. Such an invisible beam may extend, for example, 
across a counter or bank teller window. As a result, a signal may be given to capture images in 
response to each occurrence of something passing over the counter or through the teller window. 
Similarly, such a beam may extend across a cash drawer or similar device. Alternatively, such 
invisible beams may extend in areas known only to an employee of the facility. This may enable 
the employee to give a signal to capture images (and perhaps activate an alarm) while not making 
physical contact with any device. Numerous systems maybe developed using these principles. 

Other input devices schematically indicated 350, may include other devices which detect 
or receive indications of activity and provide appropriate electrical outputs which can be received 
by device 330. These may include for example heat sensors, infrared sensors, weight sensing 
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pads, electronic beams or other types of sensors which can detect conditions for which an 
operator of the system may wish to capture images or other data. 

In this embodiment of the invention, the cameras themselves may also serve as input 
devices. The cameras provide inputs which enable the detection of certain image conditions. 
Image conditions may include for example, the detection of motion within the field of view of 
the camera. Alternative image conditions may include a lack of usable video. This may be for 
example a lack of contrast in an image, brightness or darkness beyond selected limits or other 
images or circumstances such as previously discussed. Alternatively as previously mentioned, 
image conditions may include the presence within a field of view of persons with particular 
clothing or features, the presence of persons with certain body orientations, the presence of 
certain objects such as weapons or the presence of particular types of colors or arrangements of 
colors. Numerous types of image conditions which may be determined through analysis of the 
digital images which are available from the cameras connected to the system may be used as 
triggering events. 

In the embodiment of the invention shown, device 330 is also connected to output 
devices. Exemplary types of output devices shown include an audible and/or visual alarm 
schematically indicated 352. Such an alarm may give persons in an area notice of an alarm 
condition. An alternative form of an output device as shown may include lighting devices 
schematically represented 354. Lighting devices may be turned on for example in response to 
programmed sequences to illuminate an area where an alarm condition is detected. 

Other types of output devices may include blocking mechanisms schematically indicated 
356. Blocking mechanisms 356 may operate to block certain areas to prevent access or escape. 
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Alternatively in response to some alarm conditions as set through sequences programmed in 
device 330, other alarms may cause blocking mechanisms to open to facilitate escape of persons 
from selected areas. Other output devices include, for example, communications devices 
schematically represented 358. Communications devices 358 may include, for example, police 
alarms or dial-up devices to notify fire or security agencies of alarm conditions which are 
detected. 

As schematically represented in Figure 28, device 330 is connected to a user terminal 
device 360. User terminal 360 may be used for providing inputs from users of the system as well 
as outputs to users, as later discussed in detail. Device 330 is also shown in connection with a 
network 362. Network 362 like other networks discussed herein, may be a communications link 
suitable for communicating, and may be a local network or a plurality of interconnected networks 
through which device 330 is enabled to communicate through an appropriate interface. Remote 
terminals 364 and 366 are connected to the network 362. The remote terminals may be used for 
providing inputs and outputs to the device 330. Such terminals may also be used for purposes of 
programming and receiving images from device 330 in ways which are later discussed. Other 
terminals in the network may be used to hold data which may be used to identify persons, 
signatures, documents or provide other functions or information as previously discussed. 

It should be understood that system 328 is exemplary of many system configurations that 
are encompassed within the scope of the present invention. In one exemplary form of the 
invention, device 330 includes a Diebold AccuTrack™ digital video system which is 
commercially available from Diebold, Incorporated, the assignee of the present invention. 
Device 330 operates to provide a helpful user interface for communicating with and 
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programming the system. Such communications may be carried out through the interface at a 
local terminal such as terminal 360 or remotely from terminals connected to device 330 through a 
network such as terminals 364 and 366. Figure 29 shows an exemplary introductory screen 368 
produced on an output device of a user terminal in connection with device 330. The user 
terminal, like those previously discussed includes a computer with a browser operating therein, 
which can communicate with device 330. Screen 368 provides a useful interface for a user of the 
system to configure the operation of the system. It also provides a useful interface with which 
users may interact to recover and sort images that have been captured by the system as well as to 
carry out other functions. 

Screen 368 as well as other screens presented by the exemplary device 330 includes a set 
of icons and indicators referred to as a tool bar 370. As shown in greater detail in Figure 30, tool 
bar 370 includes a plurality of icons 372. Icons 372 include a home icon 374, a log-off icon 376 
and an image search icon 378. Other icons included in the tool bar include a camera check icon 
380, a system configuration icon 382, a system tools icon 384 and a help icon 386. Generally, 
the icons include an image or representation of an object which suggests to a user the function of 
each. For example, the log-off icon 376 includes a representation of a key that can be turned. 
The exemplary form of the search icon 378 is a representation of a pair of binoculars. Similarly, 
the icon 380 that is selected to conduct a camera check is a visual representation of a camera. 
Each of the icons 372 and the functions that a user is enabled to accomplish through the selection 
of each is explained in greater detail in Figure 31. 
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The tool bar 370 includes among icons 372 a status icon referred to as 388 in Figure 30. 
The status icon 388 indicates to a user the status of the system. Several status icons are provided 
responsive to the then current status of device 330. 

The various status icons presented in the exemplary embodiment are shown in Figure 32. 
For example, a visual representation of a traffic light showing a green light 390 is displayed to 
indicate that the system is operating to capture images in the normal manner. A representation of 
a thermometer approaching the top of its range is included in an icon 392. This icon is displayed 
to indicate that the storage capacity of the data store within device 330 is reaching its maximum 
capacity and is not storing images in the usual manner. 

An alternative icon 394 is displayed to indicate that there is a need for a user to exercise 
caution as the system is running with errors. Another icon 396 which is a visual representation 
of a diskette is displayed to indicate that input changes to the configuration of the device 330 
have not been applied. An icon 398 which is a visual representation of a stop sign is displayed to 
indicate to a user that an application error has occurred or that some other problem has happened 
such that the system is not operating or communicating normally. 

In this exemplary embodiment, a user at a terminal is enabled to program or configure 
operational features of the device 330. Preferably a user will be enabled to configure many 
features and operations of the system. This is accomplished in the exemplary embodiment by the 
user making selections and inputs from screens or pages in a graphical user interface through 
which a user sets up or changes the programming of the system. These interface screens and 
pages are displayed to the user responsive to selection of icons in the tool bar and through 
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subsequent selections as a user operates the automated banking machine in response to the 
interface. 

In the exemplary embodiment, one of the aspects of the system that a user is enabled to 
configure is the period of time that image data and other data including transaction data is stored. 
5 In this exemplary embodiment, the device 330 is configured to store data for at least certain 

programmed periods of time prior to deletion. Figure 33 shows an exemplary screen 400 which 
is presented to a user of the system. Screen 400 includes image type categories 402. The image 
type categories correspond to the types of triggering events which caused an image to be 
captured. For example, in Figure 33 the types of images corresponding to "normal" are those 

10 images that are captured in response to programmed sequences which are done periodically on a 
routine basis such as for a periodic surveillance of an area. Those image types which are 
captured in response to alarms correspond for example to images captured in response to trigger 
inputs such as a panic alarm or an intrusion into a secure area within a facility. Other image 
types correspond to transactions. These may include for example in the exemplary embodiment 

15 transactions conducted at automated banking machine 332 or at cash register 344. Through 

inputs in response to screen 400 a user is enabled to input and select which types of images are to 
be deleted first and last. The user is also enabled to set up minimum periods during which 
images corresponding to particular image types are to be retained. 

Figure 34 shows an expanded screen 404 which further enables a user to configure the 

20 auto deletion feature of the invention. Through inputs in response to screen 404 a user is enabled 
to set the unit to accomplish automatic deletion of images in accordance with the parameters that 
have been input. The user is further enabled to input when the auto deletion activity is to begin 
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as well as when available disk space is considered sufficient such that auto deletions should stop. 
As a result in response to the user selecting to have auto deletion activity occur, the device 330 
will operate to selectively begin deleting images in accordance with the priorities that have been 
established for the retention of images so that additional storage space may be made 
automatically available. 

It should be understood that the parameters and deletion capabilities shown in connection 
with screens 400 and 404 are exemplary and other embodiments of the invention may operate to 
store image data and delete it selectively in response to other parameters. In addition, the auto 
deletion function may be combined or integrated with an automated downloading function so as 
to selectively transfer images prior to deletion to another storage area that is connected to device 
330. This may include, for example, the transfer image and transaction data to other terminals 
connected in network 362 so that such image data may be stored at a remote location prior to 
deletion of the image data from the device 330. Other approaches and techniques appropriate for 
systems of the invention will be apparent to those skilled in the art from the foregoing 
description. 

Another aspect of the exemplary embodiment that may be configured by an authorized 
user is the security applied to various types of images. In the exemplary embodiment device 330 
allows a user to selectively apply authenticating algorithms to selected types of images. A screen 
presented to a user in the course of configuring the system to establish this capability is 
represented 406 in Figure 35. In response to screen 406, a user is enabled to set the system so 
that digital signatures are applied to any of several different image types. For example as 
represented in screen 406, a user may elect to include digital signatures in images captured in 
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response to triggering events such as alarm conditions, detection of motion or other hard trigger 
alarms. Likewise as shown in screen 406, the user may configure the system to apply digital 
signatures into images captured in response to transactions conducted at an automated banking 
machine. In the particular example, shown in Figure 35, digital signatures are not applied to 
5 "normal" images which are those captured in response to routine periodic sequences. As 

represented in screen 406, the user may also elect to apply digital signal security to no images or 
all of the images captured in the operation of the system. It should be understood that the 
categories of images shown in screen 406 are exemplary and in other embodiments other types of 
image parameters may be used. 

10 A further useful aspect of the exemplary embodiment of device 330 and the system 328 

represented in Figure 28 is the ability of an authorized user of device 330 to program sequences 
in which images or other information are captured. As is the case in embodiments previously 
discussed, sequences include a triggering event and a series of actions that are taken by the 
system in response to a triggering event. Triggering events may include, for example, sensing 

15 image conditions such as motion, lack of usable video or a blocked camera and taking a series of 
actions in response thereto such as capturing images from other cameras, turning on lights, 
placing in permanent storage temporary image data that was captured prior to the triggering 
event, sending messages such as e-mails or performing other actions. Similarly, triggering events 
may include activities conducted at an automated banking machine or other transaction machine, 

20 during which times it is desirable to capture and permanently retain images from cameras which 
have a field of view that includes the area where the machine is positioned. Similarly triggering 
events may include inputs to or from alarms or sensors. Other triggering events may include 
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sequences which operate on a timed or other periodic basis in a routine manner such that image 
data is stored in relatively permanent storage from each of the cameras in the system as a routine 
matter of course. Numerous types of sequences can be programmed by an authorized user using 
the exemplary embodiment of the invention. 
5 For purposes of the particular exemplary embodiment of system 328, triggering events are 

cataloged by type as either "normal", "alarms" or "transactions". Normal images are those that 
are captured in accordance with routine sequences that are carried out on a periodic basis in 
accordance with the programming of device 330. Different routine sequences may be operative 
at different dates and times in accordance with the system configuration. Such routine sequences 

10 may, for example, capture an image from a particular camera so as to store it in relatively 

permanent memory every so often, then subsequently capture an image from another camera and 
so on. Because these "normal" images are captured on an ongoing basis, care is generally 
exercised by the operator of the system to be sure that not so many images are stored that the 
available storage space is occupied too quickly by images that are of no particular interest. 

15 The images classified as "alarms" are those that correspond to alarm type inputs. These 

can include hard trigger alarms such as those provided by switches, invisible beams and buttons 
that may be tripped as activities occur. Similarly, the category of "alarms" include image 
conditions such as motion detection, loss of usable video, detection of particular features, 
clothing, body orientation, colors or objects within the field of view (or a detection area smaller 

20 than an overall field of view) of a particular camera. Each alarm sequence may include 

appropriate actions such as actuating lights, blocking devices, alarms, contacting police or fire 
departments and/or sending e-mail messages and/or images to predetermined addresses. 
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In the exemplary embodiment, images associated with "transactions" are images 
associated with devices at which transactions are carried out. These may include transactions 
conducted at automated banking machine 332, cash register 344 or other devices where it is 
desirable to make a record of the transactions. With regard to transaction images the sequence 
5 typically involves a triggering event related to operation of a component of a transaction function 
device or terminal, and the actions may include capturing the image to store it in memory and 
perhaps additional steps depending on the nature of the transaction being conducted. Again, it 
should be remembered that the categories of triggering events in this embodiment are exemplary 
and other triggering event categories may be used in embodiments of the invention. 

10 In the exemplary embodiment, device 330 operates in a manner like that previously 

discussed to digitize image data received from all or a selection of cameras on an ongoing basis. 
This image data is digitized as image frames on an ongoing basis and remains stored in the 
memory associated with the computer of device 330 for a fairly limited period of time. These 
temporarily captured and stored images may be more permanently captured by being moved to 

15 relatively permanent storage at the time that they are received or alternatively may be moved into 
relatively permanent storage at any time prior to their deletion. The value in digitizing and 
temporarily capturing images on an ongoing basis as often as possible from selected cameras 
include the ability to recover image data from a time prior to a triggering event. Thus for 
example if an image condition such as a blocked camera is detected, one or more prior images 

20 from the same camera that are still in temporary storage may be transferred in response to the 
triggering event to more permanent storage and correlated with data representing the triggering 
event. This may enable detection of an image which includes a person who caused a camera to 
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be blocked. The ability to retain on a more permanent basis images which occurred prior to a 
triggering event is configurable in the system, as are the number of images prior to the triggering 
event which may be transferred to more permanent storage. Of course the ability to transfer prior 
images depends on the number of image frames that are available in temporary computer storage 
from each camera prior to the deletion of such images. Of course the duration that such 
temporary images are stored can be increased with the addition of additional storage and 
processing capability. Likewise, the frequency of these temporary images from any given camera 
depends on the processing capabilities of the computer operating in device 330. Faster 
processing may similarly increase the frequency at which temporary images are captured. 

A useful aspect of the exemplary embodiment includes the ability to program sequences 
using descriptive terminology which is established by a user of the system. Figure 36 shows a 
screen 408 that is displayed to a user in configuring system 328. Screen 408 is a camera set-up 
screen in which a user is enabled to give descriptive names to the particular cameras or field of 
view of a camera connected to the system. From screen 408, a user is enabled to select a camera 
through use of an input device such as a mouse and to "see" the field of view that is associated 
therewith. The user is also enabled to input a descriptive name for that field of view such as is 
shown in connection with "camera 01" shown in Figure 36. As subsequently explained in detail, 
a user is enabled to configure sequences including triggering events and actions to be taken in 
response thereto using the descriptive names that the user has given to various cameras in the 
system. This capability greatly simplifies the programming of the system as users are not 
required to learn any special conventions or terminology. 
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As is the case with cameras, users are also enabled to apply descriptive names to outputs 
which are provided from the device 330. These outputs may include for example a descriptive 
name for the particular item or action which is triggered by the output. For example, in Figure 37 
there is shown a screen 410 in which an authorized user of the system is presented with output 
numbers for the various contacts and connections that may be made to device 330. By making an 
appropriate selection and input, the user is enabled to apply descriptive terminology to these 
outputs. For example, in screen 410 "output 01" has been named to indicate that it operates to 
turn on lights in a vestibule. Of course this is exemplary and any appropriate name may be input 
in the discretion of the operator. 

Similarly, the user of the system is enabled to provide descriptive names for the inputs 
which serve as triggers for executing sequences by device 330. Screen 412 in Figure 38 shows 
the capability of a user to give a descriptive name to a particular input device. For example, in 
Figure 38 "input 01" to device 330 is indicated as associated with a teller panic button. Having 
this descriptive information available and usable to program sequences in the invention makes it 
much easier for a user to set up and check that the desired activity is happening in response to a 
triggering event in any given sequence. 

Figure 39 also shows the capability of device 330 to execute sequences that are triggered 
by operation of automated banking machine 332. A screen 414 in Figure 39 shows an ATM 
monitoring set-up screen. In response to the presentation of screen 414, a user is enabled to give 
the automated banking machine a particular descriptive name. This descriptive name may 
include the particular street address where the automated banking machine is located. Similarly, 
if there are several automated banking machines at the same address, each machine may be 
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assigned a descriptive name representative of its location. Such terms used may include names 
such as "lobby ATM", "drive-through ATM" and "walk-up vestibule ATM". Of course many 
other types of names and designations may be used depending on the particular type of 
automated banking machine involved. 

In the exemplary embodiment of screen 414 shown in Figure 39, the system 330 is shown 
configured to operate in connection with an ExpressBus™ interface which is used in automated 
teller machines manufactured by Diebold, Incorporated, the assignee of the present invention. Of 
course in other embodiments of the invention other appropriate set-up screens suitable for 
configuring the programming of the system to work with other types of machines may be 
presented. 

As was discussed in connection with other embodiments, actions performed as part of a 
sequence may include sending e-mails to one or several persons notifying them of the occurrence 
of the triggering event. Screen 416 shown in Figure 40 may be used by an authorized user of the 
system to input e-mail addresses that are to be notified of triggering events. Further as 
represented in screen 416, a user is able to designate groups of persons who are to be notified of 
particular events. These descriptive names for groups enable an authorized user to readily 
configure the system so that a number of people receive an e-mail message notifying them of a 
triggering event. Such actions are readily programmed into a sequence by referring to the name 
of the group. 

Screen 418 shown in Figure 41 shows an example of an e-mail group which has been 
named "security". This would be, for example, a group of persons or entities that are to be 
notified in the event that a triggering event detected by the system indicates a breach of security 
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or some activity that should be investigated by a security organization responsible for the facility. 
As can be appreciated by screen 418, an authorized user of device 330 is enabled to add, delete 
and edit e-mail addresses which compromise the groups which are to be notified. 

The exemplary embodiment of device 330 enables an authorized user to readily program 
the system to carry out various types of sequences. These sequences include sequences 
associated with the capture of "normal" or routine images that are stored on a timed or other 
periodic basis while the system is operating. The user is also enabled to program sequences in 
response to the various types of triggering events such as inputs, motion detection, lack of usable 
video and the conduct of transactions. Figure 42 shows a screen 420 which is presented to a user 
in connection with establishing routine sequences for the capture of images and storage on a 
relatively permanent basis. Screen 420 also shows the beginning point for the programming of 
sequences in response to input devices which will be later discussed in detail. 

In response to user selection of the "daily program" box in screen 420 a screen 422 shown 
in Figure 3 is presented. Screen 422 shows a visual representation of a weekly layout for hours 
in each day and the names of programs or sequences which are operated to capture routine or 
"normal" images during the indicated times. In addition to viewing the sequences that are 
operative at various times during the week from screen 422, the user is enabled to view the 
sequences applicable during any selected day of the week or in groups of days such as by 
weekdays or weekends. In the exemplary programming of the system, sequences are configured 
to continue until a time when another sequence is to be initiated. Further, the programming is set 
up so that a more specific program for a given time period will override a more general program 
during the selected period. 
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By selecting a particular day of the week from screen 422, the exemplary embodiment of 
device 330 is operative to display to a user a screen 424 shown in Figure 44. This screen shows 
for the selected day the sequences for the routine capture of images that occur on that day and the 
time periods when each sequence starts and ends. A graphical indication is also provided so that 
5 the user may readily see the times during the selected day when particular sequences are 
operative. 

From screen 424, a user is enabled to select to view any of the selected sequences. For 
example, by selecting to view sequence indicated "1" in screen 424 the device 330 causes the 
screen 426 shown in Figure 45 to be displayed. Screen 426 indicates to the user a graphical 

10 representation of the steps involved in the routine sequence. Screen 426 also indicates the data 
compression level that is to be applied to the images that are captured and stored on a relatively 
permanent basis. By selecting the compression level the user may choose to have lower quality 
images in exchange for utilizing less of the available data storage space with images 
corresponding to the particular sequence. Various levels of data compression are selectable by 

1 5 the user for the sequence as shown in screen 426. 

As represented in screen 426, the user is also enabled to set an image capture rate which 
controls the frequency of image capture and storage during time periods which are indicated in 
the sequence as periods during which images are to be captured by a particular camera. In the 
exemplary embodiment, the user has the option to capture a certain number of images or to set 

20 the system to capture images for a period of time. If the user configures the system to capture 
images based on time, the indicated rate reflects the number of images captured and stored in 
relatively permanent memory during each second. The exemplary embodiment also enables a 
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user to select AVI which is an image capture rate sufficiently high such that it appears to capture 
full continuous motion in a manner similar to a video clip. In the exemplary embodiment the 
capture often or more images each second corresponds to what generally appears to a user to be 
full motion. Of course, higher rates of image capture may be used. 

Screen 426 represents the sequence which is carried out routinely by the system on an 
ongoing basis using the passage of time as the triggering event for each sequence. As can be 
seen, the particular cameras in the exemplary sequence are shown by the numbers as well as the 
descriptive names which have been applied by a user thereto. In this exemplary sequence, a 
camera which views a front door takes one image every second for three seconds. Thereafter, a 
camera which takes pictures of an outside ATM takes one image every second for three seconds. 
After that, a camera which views the back door takes one image every second for three seconds. 
After completing the sequence, the sequence repeats. An authorized user is enabled to modify 
the sequence by changing the number and timing of images in the sequence. The user is also 
enabled to delete and modify steps in the sequence by selecting the "buttons" at the bottom of 
screen 426. For example, a user is enabled to selectively or completely delete steps in the 
sequence, add cameras, add steps and save the revised sequence. Of course in other 
embodiments additional options for steps or actions in sequences may be provided. 

In the exemplary embodiment of the routine sequences, provisions are not made for 
notifying a remote location via e-mail. This is because routine sequences are continuously 
executed gathering and storing images at all times while the system is operating. This includes 
times in which images are being captured in response to other events. In other embodiments 
however, the system could include as part of the capture of normal images, provisions for 
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providing periodic reports via e-mail or otherwise, to functions or individuals who need to know 
that the system is operating normally. In addition, such messages may also include one or more 
images enabling the person receiving the message to visually verify the current condition in the 
area or facility monitored by the system. 

Figure 46 shows a screen 428 at which a user is enabled to review sequences associated 
with inputs that correspond to triggering events. Such triggering events may include, for 
example, the inputs from various sensors sensing activity in various areas under surveillance, 
inputs from panic buttons or other types of inputs. By providing inputs in response to screen 428 
an authorized user is enabled to selectively enable execution of the sequences in response to the 
triggering events which cause the listed inputs. 

By providing inputs to screen 428 a user is enabled to configure the sequences associated 
with particular inputs. This includes establishing a schedule during which a selected input will 
cause a selected sequence to be executed. The schedule for the execution of a particular 
sequence is shown in screen 430 in Figure 47. Through inputs to screen 430, the user is enabled 
to indicate the time periods during which the system will execute the sequence if the input is 
received. For example, if the particular input is associated with opening a door, it may not be 
desirable to capture images during the time periods when the door is frequently opened by 
employees or customers who access a facility. The configuration associated with the input 
enables the input to cause the execution of the sequence only at the times when the capture of 
images is likely to yield useful information. In the exemplary screen 430 shown in Figure 47 an 
input number 2 is configured to cause its corresponding sequence to be executed only between 
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9 a.m. and 4 p.m. Through inputs to screen 430, an authorized user is enabled to modify these 
time periods as well as to select separate discrete times periods during which the input will cause 
the sequence to be executed. 

The user is also enabled to set up or modify the sequence that is associated with the input. 
This is accomplished from screen 430 by an appropriate input that causes the screen 432 shown 
in Figure 48 to be displayed. Screen 432 includes a description of the particular event which is 
associated with the input. Also as is the case with the routine sequences previously discussed, a 
user is enabled to set the image quality of the images captured and stored in response to the 
triggering event. Further in the exemplary embodiment, an authorized user is enabled to set the 
number of times that the sequence will be executed in response to the triggering event. As 
previously discussed screen 42 also includes provisions for the user to set the image capture rate 
associated with the capture of images that are done in the corresponding sequence on a timed 
basis. 

The user is enabled to set up a sequence by selecting the "buttons" at the bottom of screen 
432. These buttons correspond to various actions related to cameras, outputs and e-mails that the 
system is enabled to capture images from, provide and send, respectively. In response to 
selecting one of these buttons, a particular configuration step or action which a user may populate 
with instructions by making selections therein is included in the sequence. For example, in 
response to selecting a "camera" button a sequence frame designated 434 in screen 432 is 
displayed. The sequence frame includes five areas for inputs that can be provided by the user. 
This includes the camera selection, the number of images, the frequency of the images and the 
duration or number of images involved. By populating these five spaces in the image frame with 
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data the user is enabled to provide the necessary programming information for carrying out an 
action in a manner that is readily understood in a sentence format. For example, as shown in 
screen 432, sequence frame 434 indicates that the camera designated "drive-thru #2" takes one 
image every one second for two seconds. Of course by making selections and inputs the user is 
5 enabled to change the five input areas within the sequence frame to suit their particular 
requirements. 

Similarly, as represented in screen 432 selection of the "output" button enables a user to 
include a sequence frame 436 in an action the sequence. The sequence frame includes three 
inputs that can be made by a user to select the nature of the output that is to be included as an 

10 action in the sequence. In the case of sequence frame 436 the user is shown as having populated 
the information for causing the "W station # 2 light" to turn on for ten seconds. Thus again the 
sequence frame enables the user to provide in a sentence format those instructions which 
correspond to a selected output. Further the outputs are enabled to be selected in accordance 
with the descriptive names that have been applied to the outputs by a user. 

15 As can be appreciated from screen 432 numerous action steps can be selectively added or 

deleted from a given sequence as desired by the user in response to the triggering event. It 
should further be understood that similar sequence frames are provided for e-mails which is a 
selected action step that can be taken in response to a triggering event. Further in other 
embodiments additional types of steps can be taken, each of which may have its own sequence 

20 frame which a user may populate with particular data to accomplish the carrying out of a 

particular action step. For example, additional actions may include repeating one or more steps 
in a sequence one or more times, and waiting for other actions or delaying for a time before 
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taking further actions. Similar principles are carried out in connection with the programming of 
the various types of sequences by the system of the exemplary embodiment. 

Figure 49 shows a screen 438 which is associated with establishing a sequence in 
response to the detection of motion in the exemplary system. The motion set-up sequences 
5 enable a user to establish when detected motion within a particular area causes images to be 
captured and stored on a relatively permanent basis, and other actions to be taken as part of a 
sequence. 

In screen 438, the cameras which are included in the system are presented using the 
descriptive naming terminology applied by a user. In response to the motion set-up screen 428 a 

10 user is enabled to select which sequences are enabled or disabled for particular cameras. In 
addition a user is enabled to access other screens for purposes of setting up selected detection 
areas in which motion is to be detected, as well as to configure the sequences that are executed in 
response to motion detection. 

In response to selecting a set-up button for an appropriate camera from screen 438, a set- 

15 up screen showing a field of view currently obtained from the camera selected is displayed at the 
user terminal. An example of such a set-up screen is indicated for 440 in Figure 50. 

Screen 440 includes a field of view of the designated camera generally indicated 442. 
The field of view of the camera includes the entire image field that the camera is currently 
viewing. Through use of a mouse or other input device, a user is selectively enabled to select one 

20 or more detection areas schematically indicated 444 within the field of view 442. The detection 
areas 444 are one or more areas to be analyzed and in which a determination concerning the 
detection of motion is to be made. An advantage of providing a selected detection area for 
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purposes of determining the presence of motion is that it avoids problems associated with 
monitoring in areas where motion may commonly be occurring in some areas, but where in other 
areas the occurrence of motion is an event for which images should be captured. In the 
exemplary embodiment the system is operative to compare the images only within the selected 
detection areas on an ongoing basis betweenthe temporary captured images that are stored 
temporarily from each of the cameras. Comparison of the image in one or more successive ones 
of these temporary images are preferably analyzed through operation of the computer for 
differences. In this embodiment the computer operates to analyze the pixels which make up 
these images for a degree of change. If more than a set degree of change between one or more of 
these images which are spaced in time is detected, this is an image condition indicative and 
motion and a triggering event which causes the corresponding sequence to be executed. 

An advantage of the exemplary embodiment shown in connection with screen 440 is that 
the user is enabled to selectively set the degree of change in the image in the detection area which 
will result in a determination that motion has been sensed. Specifically in the exemplary 
embodiment the user is enabled to selectively input values as to a percent of sensitivity which 
corresponds to a change in property such as intensity or color (or a combination of both) among 
pixels in the detection area that will be considered for purposes of determining whether motion 
has occurred. Likewise the user is enabled to set the percent of activity which corresponds to a 
quantity such as a number or percentage of pixels subject to analysis experiencing the set change 
in intensity or sensitivity which is indicative of motion. In this way the user of the system is 
enabled to set the motion detection parameters for the degree of change which will cause a 
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triggering event indicative of motion detection. A user may thereby avoid motion from being 
considered detected in circumstances where it is not desirable to capture images. 

An exemplary embodiment of the invention includes a service program which enables a 
servicer or authorized user to test the suitability of the motion detection settings in particular 
circumstances. This program runs in one or more computers operatively connected to the camera 
of interest. The user inputs into the computer running the program the selected sensitivity and 
activity settings. The user may then cause activity to occur in the field of view of the camera. 
The program then causes a display to operate so as to indicate whether the activity resulted in 
motion being considered to have been detected. In this way a user may adjust the settings to suit 
their requirements. Alternatively the system may be operated in a test mode to capture a series of 
images from a selected camera. The settings may be applied by a test program to these captured 
images in a controlled manner to evaluate the settings versus the nature of image change. In an 
exemplary embodiment, captured images may be compared in the sequence originally captured 
or may be compared in a different sequence to determine the appropriate motion detection 
settings. Once selected, the selected settings for sensitivity and activity may be set in the system 
and applied on an ongoing basis. 

Returning to the discussion of Figure 50, from screen 440 a user is enabled to display a 
schedule for selected days in which motion is to be detected. This is represented in screen 446 
which is shown in Figure 51. Through inputs responsive to screen 446 the user is enabled to set 
the periods during which motion detection is accomplished for purposes of carrying out a 
sequence. As can be appreciated in many circumstances there are particular times of day during 
which motion is likely to be going on in a particular area and other times during which the 
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detection of motion may represent an usual event for which images should be captured. Through 
inputs of screen 446 an authorized user is enabled to selectively set the times during which 
motion detection analysis will be conducted. 

From screen 446 a user is enabled to set the sequence that is carried out in response to a 
motion detection event. This is done in response to a screen 448 shown in Figure 52. Screen 
448 includes the ability of a user to set the parameters associated with the detection of motion 
using the descriptive names for cameras which were set-up by the user. The user is also enabled 
to set the image quality parameters for the storage of images. In addition to parameters 
associated with other screens, in screen 448 the user is also enabled to set the number of images 
captured prior to the detection of motion which will be moved from temporary storage into 
relatively permanent storage in connection with images captured in response to the motion event. 
Using inputs directed to the "buttons" in screen 448, the user is also enabled to set up the 
sequence frames associated with cameras, outputs and e-mails by populating the information in 
the frame. A sequence frame enables the user to program using a sentence type structure, the 
actions which will occur in response to the triggering event. For example, in the sequence shown 
in 448 in response to motion being detected at the camera which watches the back door of a 
particular facility, the back door camera takes two images every second for sixty seconds. 
Thereafter the outside back light turns on for five seconds. In addition to capturing the images 
from the back door camera, two pre-alarm images are transferred from temporary storage into 
relatively permanent storage with data which describes the triggering event. Of course, it should 
be understood that the sequence parameters and actions are exemplary and in other embodiments 
other approaches may be used. 
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Embodiments of the invention also capture images in response to triggering events which 
are indicative of cameras being blocked. Such blocked camera events which are alternatively 
referred to herein as a lack of usable video, generally result from an image condition in which the 
image presented is either unduly light or dark, or otherwise lacking in contrast, not changing or 
otherwise appearing so as to suggest that usable video data is not being received. The sequence 
as associated with blocked cameras is configured in the exemplary embodiment with inputs 
responsive to a screen 450 shown in Figure 53. In response to presentation of the screen 450 a 
user is enabled to select the particular camera at which a blocked camera event will be detected. 

In response to the user selecting a camera in response to screen 450, the exemplary 
embodiment displays a screen 452 shown in Figure 54. Through selections made in response to 
the presentation of screen 452 the user is enabled to set the blocked camera capability as either 
operative or inoperative. The user is also enabled to set up the criteria used for identifying a 
blocked camera as a triggering event and to configure the sequence that will be executed in 
response to the blocked camera event. 

In response to a user selecting the set-up button from screen 452, the exemplary 
embodiment is operative to display a screen 454 shown in Figure 55. In screen 454 the user is 
enabled to set a brightness intensity (which may represent a color level tending toward white) as 
well as a darkness intensity (which may represent a color tending toward black). In this 
exemplary embodiment if the pixels which make up the field of view of a selected camera 
average above the selected brightness intensity, or alternatively average below the selected 
darkness intensity, a triggering event indicative of lack of usable video is initiated. Alternative 
embodiments may look for every pixel being above or below certain thresholds. Alternatively in 
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other embodiments of the invention the pixels which make up the field of view are analyzed by 
the computer on an ongoing basis for color level or contrast with pixels in other areas of the field 
of view. A failure of the image to have contrast above a set level for the overall field of view 
may in addition represent a triggering event indicative of lack of usable video. Of course, as 
5 previously discussed, other criteria may also be used for deciding that there is a lack of usable 
video. 

Screen 456 shown in Figure 56 is presented to a user in the exemplary embodiment to set 
a time period during which the sequence will be carried out if a camera is blocked. The user is 
enabled to set the inputs for those times of day during which a blocked camera event will be 

10 considered a triggering event for the sequence to be carried out. 

Figure 458 shown in Figure 57 is displayed in the exemplary embodiment to a user to 
configure the sequence that is executed in response to a blocked camera event. As in the other 
sequence configuration screens of the exemplary embodiment, a user is enabled to set the quality 
of the image data that is captured in response to the triggering event. Further the selection of 

15 "buttons" in the lower portion of the screen 458 causes sequence frames to be displayed which 
the user is enabled to arrange and populate with data to configure the sequence.. As shown in 
Figure 58 the sequence frame 460 associated with sending e-mails is displayed. This sequence 
frame enables a user to input data identifying persons or groups of persons to which e-mails are 
to be sent. The ability to use the descriptive naming terminology defined by the user simplifies 

20 the programming of the sequences in the exemplary embodiment. Further as shown in screen 
458 the user is enabled to employ other sequence frames such as sequence frame 462 which is 
associated with a camera. By populating the inputs for the camera sequence frame the user 
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creates a sequence which is carried out in response to the indicated camera being blocked. The 
exemplary sequence includes sending an e-mail to the e-mail group that is designated "security". 
In addition to sending the e-mail, camera #2 is operated by the computer to capture and store two 
images every second for twenty seconds. Of course it should be understood that camera number 
two is a camera which preferably includes in its field of view the camera that is indicated as 
blocked. Of course as previously explained in other embodiments, the programming for lack of 
usable video may also include the retention in more permanent memory of temporary images 
which were taken by the blocked camera prior to the lack of usable video being detected. Such 
images may indicate the cause of the lack of usable video. Of course other approaches may be 
used in embodiments of the invention. 

In the exemplary embodiment of the invention device 330 is also configured to execute 
sequences in response to triggering events such as transaction steps which occur at automated 
banking machine 332 or cash register 344. In the exemplary embodiment sequences are 
configured to acquire images in response to the operation of transaction function devices. The 
images are stored in connection with transaction data regarding the transaction that is conducted 
at the machine. Figure 58 shows an exemplary screen 464 which is displayed to an authorized 
user by device 330 in connection with configuring sequences responsive to the operation of an 
automated banking machine. Through inputs in response to screen 464 a user is enabled to set up 
and configure the sequences associated with operation of the machine. 

In the exemplary embodiment of the invention inputs responsive to screen 464 enable the 
user to set up the acquisition of images from particular automated banking machines. This is 
done through inputs to the user terminal in response to a screen such as screen 414 shown in 
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Figure 39. Further from screen 464 a user is enabled to configure the parameters for the 
acquisition of images in connection with particular events carried out at the ATM. This is 
accomplished in the exemplary embodiments through inputs through a screen 466 shown in 
Figure 59. Screen 466 enables a user to select triggering events for the capture of images. For 
example in the exemplary screen shown, the triggering events include the reading of a user's card 
and the printing of a receipt. The user is also enabled to configure the system to set the quality of 
the images stored based on the level of data compression used. Further as represented in screen 
466, the user is also enabled to set sequences which include sequence frames for cameras, 
outputs and e-mails responsive to triggering events which occur in the course of a transaction. 
For example in exemplary embodiments of the invention the system may capture one or more 
images of a customer operating the banking machine so as to provide verification at a later date 
as to the identity of the particular person who has operated the machine to carry out the 
transaction. The number and character of images may be varied depending on transaction 
parameters including the transaction type, the time of day, the amount of money involved or 
other parameters associated with the user. 

In the exemplary embodiment of the invention, transaction data is also stored in 
correlated relation with the captured image data. The image data is correlated with the 
transaction data by the particular time at which the transaction is conducted. Of course in other 
embodiments other approaches to correlating image and transaction data may be used. 
Alternatively, image and transaction data may be stored together in common files depending on 
the requirements of the system.. Generally, in the case of a system monitoring an automated 
banking machine, the transaction data that is stored will include parameters such as time, user 
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name, account number, transaction type and amount. The storage of these parameters in 
connection with the images enable the selective sorting of images by transaction parameters. 
This enables an operator of the system to more readily recover types or ranges of transactions that 
may of interest. In addition, it facilitates the selective retention or deletion of transactions in 
5 some embodiments by factors such as the transaction type and/or amount. Of course, in other 
embodiments other approaches may be used. 

It should be understood that although in the exemplary embodiment image capture from 
an automated banking machine is conducted responsive to signals sent to transaction function 
devices on the system bus of the ATM, in other embodiments other triggering events may be 

10 used. For example, in embodiments of the invention the presence of a user adjacent to a 

transaction terminal may be sensed with a proximity sensor such as an ultrasonic detector or a 
weight sensing pad. Alternatively, automated banking machines may provide hard sensor inputs 
such as are obtained when a user receives cash from a cash receipt dispenser, or another device 
on the machine is moved. Such inputs may be configured as inputs to device 330 much in the 

15 manner of sensors 346. Such inputs may be used for purposes of configuring sequences in 

response to such inputs. For example a screen 468 shown in Figure 60 represents an example 
where an input from a sensor is used as the basis for configuring a sequence. Such an input may 
correspond to the operation of the device on an automated banking machine or other transaction 
terminal. Through inputs responsive to screen 468 a user is enabled to configure a sequence 

20 including capturing images from cameras, providing outputs or sending e-mails in response to 
such inputs. Of course, numerous other alternatives for accomplishing similar functions are 
encompassed within the scope of the present invention. 
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As previously discussed, a useful aspect of this form of the present invention is the ability 
to conduct searches for images that have been stored. Searches may be made based on one or 
more parameters. Image searching is accomplished responsive to selecting the icon 378 in the 
tool bar 370 displayed on numerous screens in the exemplary embodiment. A screen 470 shown 
5- in Figure 61 is used for obtaining user inputs concerning exemplary parameters that are 

employed in the searching of images. As can be seen in screen 470 a user is enabled to select 
time periods during which images are to be searched. The user is also enabled to select cameras 
which captured the image data which will be searched. The user is enabled to select all cameras 
or particular cameras which are to be searched. Alternatively, a user is enabled to select a "quick 

10 viewer option" which enables a user to scan through images in a manner that is later described. 

Screen 470 also enables a user to select parameters for identifying images. These include 
for example selecting among images captured in response to particular alarm types as well as 
images captured in response to particular transaction types. In this way a user is enabled to 
selectively search the images for a number of different parameters. The ability to search by 

15 various parameters greatly reduces the effort required to identify images that may fit a user's 
search criteria. 

As explained in connection with other embodiments, image data may in addition be 
searched by visual characteristics. These may include for example searches for physical 
characteristics of persons shown in the images. Similarly searches may be made for certain types 
20 of apparel, certain colors or certain devices or items. The capability of the embodiments of the 
present invention may enable identifying particular persons or situations for which available data 
is otherwise incomplete. This may include for example identifying witnesses or other persons 
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present when particular circumstances have arisen. Of course numerous different types of 
criteria and parameters may be used in searching for selected images. 

A further aspect of the exemplary embodiment represented in screen 470 is the ability to 
also group images by the particular type of event which has caused the images to be captured. 
This provides the capabilities of allowing a person reviewing images to catalogue and review 
images by the triggering event which caused them to be captured together. This may provide a 
user with additional insights as to particular events. It may also enable a user to search an event 
type of most interest first before moving onto other images which meet search criteria. 

In response to the conduct of searches, various image pages are displayed by the device 
330. Examples of image pages are shown in Figures 62 through 72. Each of these image pages 
shows one or more images that have been captured and stored, and which are displayed in 
response to search requests. The nature of each of the image pages and how they are used in the 
exemplary embodiment are explained in detail in the charts shown in Figures 73 and 74. Of 
course it should be understood that in other embodiments of the invention other image pages may 
be used. 

It should be noted that in the exemplary embodiment of the invention, a control panel 
schematically indicated 472 is displayed in connection with image pages. A control panel 472 
enables a user to perform various functions to review images, as well as to download images 
from device 330 to other terminals in the system with a greater degree of assurance that the 
images have not been tampered with. It should also be noted that in image pages of the 
exemplary embodiment a graphical representation of a piece of movie film is included to 
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represent to a user that a series of images were acquired at high frequency in response to an event 
so as to acquire a film clip that approximates full motion video. 

A further aspect of the present invention that is useful is the ability of the system to 
indicate that a plurality of images have been captured in response to certain triggering events. 
This is indicated by the image sets as represented for example in Figures 64 and 65. Further as 
represented for example in Figures 67 through 70, particular images may be selected for 
enlargement for review by a user with information concerning the nature of the triggering event 
which resulted in the capture of the image. A listing of the data which is included with triggering 
events and which can be recovered by an authorized user of the system is listed in the chart in 
Figure 75. A further useful feature of the exemplary embodiment is the capability of a user to 
provide comments concerning particular images. Such comments may be input from the user 
terminal via typed input in text form. In alternative embodiments, a user may input comments by 
voice to text conversion input as well as to have comments stored as a voice file. Such 
comments may be useful later in recovering images when searching by particular comment 
criteria. The computer may itself be programmed to add comments to particular fields in 
connection with images depending on the programming of the system. 

The control panel 472 used in the exemplary embodiment is shown in greater detail in 
Figures 76 through 80. The control panel 472 includes a plurality of icons and indicators as well 
as an image counter which is shown in Figure 77. The function executed in response to selection 
of each of the icons in the control panel when particular image pages are being displayed is 
shown in detail in Figures 78 through 80. As will be understood from the detailed description, 
the control panel 472 enables a user to navigate through images in a rapid and selective manner. 
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The user is also enabled to navigate through a series of images sequentially in varied increments 
and directions within the series of selected or displayed images. Further as represented in Figure 
80, the user is enabled to provide inputs to the control panel so as to identify images captured 
within certain time parameters. It should be understood that in embodiments of the invention the 
series of images may be considered to be one dimensional. However in other embodiments the 
images may be arranged in a matrix or other multilayer or multidimension format based on 
varied parameters. By making selections and inputs users may navigate in varied directions in 
the series of images. 

Figures 81 through 83 show numerical examples of the capability of the control panel 472 
in enabling a user to navigate through a series of images which are displayed to a user. As 
represented graphically in each of these figures the selection by the user enables the user to find 
an image of interest to enlarge it, mark it and to print those images which are of interest. 

A further useful aspect of the exemplary embodiment of the invention is the ability of a 
user to identify selected images for downloading from device 330 to another terminal which is 
connected thereto. Such downloading may be accomplished in a manner which provides greater 
assurance that the downloaded images are not altered. This is accomplished in the exemplary 
embodiment using a feature which is referred to as an image cart. In reviewing images, a user is 
enabled to click on a rectangular icon adjacent to images so as to change the color thereof. As 
represented in Figure 84 these rectangular icons change color responsive to selection so as to 
place the images in the image cart. The positioning of these icons relative to images can be seen 
for example in displayed images represented in Figures 62 through 64. When scrolling through 
the images using the control panel 472 the user is selectively enabled to click on those images 
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that they find of interest for purposes of downloading by changing the color of the image cart 
symbol 474 adjacent to the image of interest. As explained in Figure 78 a viewer icon 476 may 
be selected at any time on the control panel to enable a user to quickly view those images that 
they have included in the image cart. 

A further useful aspect of the exemplary embodiment of the present invention is the 
ability to transfer the images in the image cart from the device 330 in a manner that provides 
greater assurance that the images have not been subject to tampering. In the exemplary 
embodiment of the invention a user is enabled to download images using the image cart feature 
to a terminal. However device 330 is programmed so as to include in connection with such 
images a warning to indicate to the viewer thereof that the image was not secure and may be 
subject to tampering. Given the ability of current computer equipment to do image modification 
and manipulation, this feature assures that images which are downloaded without security give 
any user thereof fair notice that the image may not be as originally captured. This notice is 
preferably sent with the downloaded image when the data corresponding thereto is transferred to 
the user terminal and the image is output on a display thereof. 

The image cart feature however enables the application of a digital signature with images 
downloaded in the image cart along with the associated data. This security feature is attained by 
selecting a key icon 477 in the control panel as shown in Figure 78. In response to selection of 
the key icon 477 a user downloading images is presented with a screen of the type shown in 
Figure 85. The screen advises the user that the images are being downloaded as a secure file to 
assure integrity. In addition the user is provided with a password which must be input to unlock 
the package of image and transaction data which has been secured with the digital signature. In 
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the exemplary embodiment, the images are also downloaded with an encryption scheme which is 
integrated with the digital signature technique to assure that only the authorized user may access 
such images. Of course it should be understood that this technique is exemplary and in other 
embodiments other approaches to encrypting the data as well as techniques for reducing the risk 
5 that images have not been subject to tampering may be used. 

Thus the new transaction record system and method of the present invention achieve the 
above stated objectives, eliminate difficulties encountered in the use of prior devices and 
systems, solve problems and attain the desirable results described herein. 

In the foregoing description certain terms have been used for brevity, clarity and 
10 understanding, however no unnecessary limitations are to be implied therefrom because such 

terms are used for descriptive purposes and are intended to be broadly construed. Moreover, the 
descriptions and illustrations herein are by way of examples and the invention is not limited to 
the exact details shown and described. 

In the following claims any feature described as a means for performing a function shall 
15 be construed as encompassing any means known to those skilled in the art as being capable of 

performing the recited function and shall not be deemed limited to the particular means shown in 
the foregoing description or mere equivalents thereof 

Having described the features, discoveries and principles of the invention, the manner in 
which it is constructed and operated, and the advantages and useful results attained; the new and 
20 useful structures, devices, elements, arrangements, parts, combinations, systems, equipment, 
operations, methods, processes and relationships are set forth in the appended claims. 
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